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Transmitting Tubes 


THIS NEW EDITION, like preceding editions, has been pre- 
pared for those who work or experiment with transmitting tubes or 
circuits. It will be useful to engineers, technicians, educators, radio 
amateurs, students, experimenters, and many others technically con- 
cerned with transmitting tubes. 


The manual has been comprehensively revised and updated to 
keep abreast of the advances in power-tube technology since its last 
publication. Information has been prepared for the latest RCA trans- 
mitting tubes, including new or improved cermolox, ceramic-and- 
metal, pencil, and pulse-rated types. New material has also been pro- 
vided for application tables, single-sideband information (new ratings, 
linear rf power amplifiers, calculations for two-tone modulation), and 
typical transmitting and industrial circuits. 


In the Tube Types—Technical Data Section, information is given 
for RCA power tubes having plate input ratings up to four kilowatts 
and for associated rectifier types. Detailed data and curves are given 
for all the newer and more important types. For reference purposes, 
basic information is also provided for a number of discontinued types 
still of some interest. 
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SPACE-AGE TUBES meet the 
challenge of space exploration with 
reliable performance in adverse en- 
vironments. 


At top, RCA-5876 pencil tubes am- 
plified astronaut’s voice transmis- 
sion during MERCURY launch, 
orbit, and recovery. 


Below, RCA-7213 is representative 
of many high-performance cermolox 
types for ground-station transmit- 
ter applications. 


RCA Transmitting Tubes 


Power-Tube Fundamentals 


Power tubes are devices for con- 
trolling the transfer of energy in elec- 
trical circuits. In this respect they are 
_ Similar to rheostats, switches, and other 

circuit-type control devices. Tubes, how- 
ever, permit much more rapid, precise, 
and efficient control of electrical energy 
than mechanically operated devices. 


The transfer of electrical energy 

through a circuit involves control of two 
factors, rate and direction. The rate of 
energy transfer is determined by the 
number of individual electron charges 
moving unidirectionally through the cir- 
cuit in a given interval of time and is 
proportional to the applied voltage. The 
direction in which the electron charges 
move is determined by the polarity of 
the applied voltage. 


Electron charges may be dre erented 
through a circuit element by several 
methods. In one method, kinetic energy 
is transferred between adjacent elec- 
trons within the molecular structure of 
a conductor. This method is employed 


in switches, rheostats, and other devices 


which utilize conductive materials as 
control electrodes. Because the currents 
through such devices are controlled by 
mechanical means, the speed with which 
the amount or direction of current can 
be changed is limited by friction and 
inertia. 


In asecond method, individual elec- 
trons are transferred through a low- 
density, nonconductive medium, such as 
a vacuum or a low-pressure gas. This 
method is used in tubes and has the ad- 
vantage that both the rate and the di- 
rection of current flow may be controlled 
by electric fields. Because these fields, 
as well as the electrons, have negligible 
inertia, tubes can effect changes in the 
value and direction of electric current at 
speeds considerably higher than those 


obtainable with mechanically operated 
devices. 


In electrical circuits, control of the 
direction of current flow is necessary 
when the power source produces ac volt- 
ages and currents and the load requires 
a unidirectional current. Tubes which 
are used primarily to control the direc- 
tion of current flow are known as recti- 
fiers. All such tubes, however, are also 
rate-control or rate-limiting devices in 
the sense that they havea finite current- 
carrying capability. 


Rate-control requirements in elec- 
trical circuits range from occasional on- 
off switching to continuous variations 
occurring several billion times per sec- 
ond. Tubes which provide this form of 
control are known generically as ampli- 
fiers. Power-tube amplifiers are capable 
of controlling relatively large amounts 
of energy. All triode and multigrid power 
tubes are inherently rectifiers as well as 
amplifiers because they deliver unidirec- 
tional current regardless of the kind of 
energy furnished by the power source. 


Basic Considerations 


In its simplest form, an electron 
tube consists of a cathode (the negative 
electrode) and an anode or plate (the 
positive electrode) in a sealed envelope. 
More complex types may also contain 
one or more additional electrodes. The 
purpose of the cathode is to furnish a 
continuous supply of free electrons; the 
plate collects these electrons. The rate 
at which electrons are collected by the 
plate (the plate current) is determined 
by the number of free electrons available 
and by the polarity and the strength of 
the electric field between the plate and 
cathode. Power tubes and rectifiers are 
usually operated so that the number of 
electrons available is constant. Conse- 


quently, the rate of collection or current 
flow is determined principally by the 
characteristics of the internal electric 
field. 


The internal electric field is estab- 
lished by connection of a source of po- 
tential between the plate and cathode. 
When the plate is at a negative potential 
with respect to the cathode, the internal 
field tends to prevent electrons from 
leaving the vicinity of the cathode, and 
there is no transfer of energy through 
the tube. When the plate is operated at 
a positive potential with respect to the 
cathode, the field causes a movement of 
electrons to the plate. The current 
through the tube is then determined by 
the strength of the field, or the plate 


voltage. 


Vacuum Tubes 


Under normal operating conditions, 
the velocity of the electrons emitted by 
the cathode of a vacuum tube is just suf- 
ficient to insure their release from the 
emitting surface. If no accelerating field 
is applied, these electrons tend to return 
to the cathode when their escape energy 
has been expended. However, the in- 
tense negative field created by new elec- 
trons reaching the emitting surface re- 
pels those previously emitted and they 
accumulate in the space surrounding the 
cathode. This accumulation of electrons 
is called the space charge. 

The approximate distribution of 
the space-charge electrons in the ab- 
sence of an accelerating field is shown in 
Fig. 1. The concentration is greatest in 
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the region nearest the cathode. The gen- 
eral relationship between plate voltage 
(Ey) and plate current (Ip) in a two- 
electrode vacuum tube is shown in Fig. 
2. At very low positive plate voltages 
(region Eo to E,), only the loosely bound 
electrons on the outer surface of the 
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space charge are attracted to the plate, 
and the plate current does not change 
uniformly with equal increments in 
plate voltage. Over a higher range of 
plate voltages (region E; to Ez), the re- 
lation between plate voltage and plate 
current is nearly linear. When operated 
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in this region, a two-electrode vacuum 
tube has substantially constant internal 
resistance (called plate resistance, or rp), 
and the plate current follows the normal 
Ohm’s-Law relationship. 


At plate voltages higher than Ee, an 
increase in plate voltage does not pro- 
duce a proportional increase in plate 
current because practically the full emis- 
sion capabilities of the cathode are being 
utilized. The voltage at which essentiaily 
all of the electrons emitted by the 
cathode are collected by the plate is 
known as the saturation voltage and is 
indicated in Fig. 2 by Es. 

Two-electrode vacuum tubes are 
extremely useful as power rectifiers. Be- 
cause they are entirely nonmechanical 
in operation, they can be used over a 
wide range of frequencies. They can 
operate at both very high and very low 
temperatures, and can be designed to 
withstand very high inverse voltages. 
The substantially linear relationship be- 
tween plate voltage and plate current in 
such tubes is also useful as a means of 
obtaining virtually distortionless rectifi- 
cation (detection) of radio signals. 


Like all rectifiers, the two-electrode 
vacuum tube is a special form of switch- 
ing device and, therefore, does not pro- 
vide any power gain. However, the con- 
trol of circuit currents by means of elec- 
tric fields can be extended to include 
amplification, oscillation, and other func- 
tions involving actual power gains by 


the addition of a third electrode called a 
grid between cathode and plate. When 
the grid is placed relatively near the 
cathode, the application of small volt- 
ages to the grid can produce the same 
change in the internal field, and thus in 
the plate current, as large changes in 
plate: voltage. Large amounts of plate- 
circuit power can thus be controlled 
with relatively little energy. Special con- 
- trol characteristics may be obtained by 
_ the use of two or more grids or control 
electrodes in a tube. The construction 
and characteristics of the principal types 
of multi-electrode tubes in general use 
are described in detail later in this sec- 


** tion. 


Electrons accelerated by even mod- 
erately high plate voltages may acquire 
enough kinetic energy so that they dis- 
lodge equal or greater numbers of elec- 
trons when they strike the plate. Emis- 
sion produced in this manner is known 
as secondary emission. 


Like primary electrons, secondary 
electrons are attracted to a positive elec- 
trode in the tube. In a two-electrode 
tube, they return to the plate and their 
only effect is to produce a weak negative 
field similar to a space charge which 
tends to repel some of the primary elec- 
trons approaching the plate. Although 
_ an increase in plate voltage beyond the 
saturation value does not increase the 
plate current of a tube, it produces a 
proportional increase in the velocity 
with which electrons move to the plate, 


and thus increases secondary emission.. 


Although secondary emission is fre- 
quently employed in special multi-elec- 
trode tubes, it may produce effects 
which interfere with normal operation 
of power-tube amplifiers. These effects 
and the methods used to overcome them 
are discussed in detail later in this sec- 
tion. 


Gas Tubes 


In a vacuum tube, space charge in- 
hibits the release of electrons from the 
cathode, and thus limits the plate cur- 
rent at low and moderate plate voltages. 
Although the space-charge effect may be 
reduced by a reduction in the spacing 
between plate and cathode, it cannot be 
entirely eliminated by this method. The 
negative space charge can be neutralized, 
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however, by other methods—for exam- 
ple, by the introduction of a controlled 
amount of mercury vapor or inert gas 
in the tube. 


When a gas is present in a two- 
electrode tube, free electrons in the gas 
are attracted to the positive anode and 
add to the anode current. Positive ions 
created continuously by collisions be- 
tween gas atoms and the free electrons 
neutralize the space charge so that large 
currents may be drawn at low anode 
voltages. In addition, the space-charge 
neutralization effectively increases the 
thermal efficiency of the cathode. These 
advantages make gas tubes particularly 
suitable for use as power rectifiers. The 
use of gas tubes, however, requires pre- 
cautions in circuit design, physical in- 
stallation, and operation which are not 
necessary with vacuum tubes. These ad- 
ditional requirements are discussed in 
the Rectifier Considerations Section. 


Generic Tube Types 


In tube terminology, generic type 
names such as “diode,’’ ‘“‘triode,”’ 
“tetrode,”’ and ‘‘pentode’’ indicate the 
number of electrodes directly associated 
with the emission, control, or collection 
of electrons. Auxiliary elements such as 
heaters, internal shields, or metal-enve- 
lope shields, even when provided with 
separate electrical connections and 
shown in the tube symbol, are not 
counted in establishing generic-type 
classifications. 


Diodes 


The diode types listed in this Man- 
ual are used principally as rectifiers in 
equipment for converting low-frequency 
alternating current from commercial 
power lines or local sources to direct cur- 
rent. 


Tubes which contain a single diode _ 
unit, suchas the 836 or 866-A, are known 
as half-wave rectifiers because they are 
capable of conducting current during 
only one half of each ac cycle. Tubes 
which contain two diode units, such as 
the 5R4-GY, are called full-wave recti- 
fiers because they can be connected so 
as to conduct current during both halves 
of each ac cycle. Fig. 8 shows graphical 
symbols for a filament-type half-wave 


rectifier and a heater-cathode-type full- 
wave rectifier. 


Gas rectifiers have a very small in- 
ternal voltage drop which is practically 
independent of load current and are, 
therefore, desirable for applications re- 
quiring relatively constant output volt- 
age with varying loads. In mercury- 
vapor types, and to a smaller degree in 
inert-gas types, the voltage drop is af- 
fected by bulb temperature. Control of 
bulb temperature and other special con- 
siderations involved in the operation of 
gas rectifier tubes are discussed in the 
Rectifier Considerations Section. 


In a vacuum rectifier, the internal 
voltage drop is approximately pro- 
portional to the load current. Conse- 
quently, rectifiers of this type, such as 
the 5R4-GY, 836, and 1616, do not pro- 
vide as good regulation of output volt- 
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age as gas types in applications involv- 
ing varying load currents. Vacuum 
rectifiers, however, are not affected by 
ambient temperature and do not require 
special installation and circuit consider- 
ations. Certain heater-cathode-type vac- 
uum rectifiers, such as the 836, have 
very low internal resistance and are 
capable of providing voltage regulation 
almost as good as that obtainable with 
gas types. 


Triodes 


In triodes, or three-electrode tubes, 
an auxiliary control electrode, called a 
grid, is placed between the cathode and 
the plate, as shown in Fig. 4. The grid 
is usually a cylindrical or oval-shaped 
spiral of fine wire surrounding the cath- 
ode, although wire-mesh and grating- 
type grids may also be used. 

Because of its open construction, 
the grid does not appreciably obstruct 


RCA Transmitting Tubes 


the movement of electrons from eathode 
to plate. When the grid is made positive 
or negative with respect to the cathode, 
however, its electric field can inerease or 
decrease the rate of electron flow. This 
effect makes it possible for a triode to be 
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used as an amplifier. In a typical ampli- 
fier circuit, such as that shown in Fig. 5, 
the energy required to attract electrons 
to the plate is obtained from a high- 
voltage de plate supply and the elec- 
trical impulse to be amplified, the in- 
put signal, is applied between grid and 
cathode. Because the plate current of 
the tube flows through the load, varia- 
tion of the grid-cathode voltage causes 
the de power drawn from the plate sup- 
ply to appear as ac power in the load. 
The power required by the grid for com- 
plete control is ordinarily only a fraction 
of the power developed in the load cir- 
cuit. The ac power in the load circuit is 
always less than 100 per cent of the de 
input power, however, because some 
power is dissipated at the plate of the 
tube and in the resistance of the load 
circuit. In addition to their use as audio- 
frequency and radio-frequency ampli- 
fiers, power triodes may be used in suit- 
able circuit arrangements for oscillation, 
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frequeney multiplication, modulation, 
and various special purposes. 

The plate, cathode, and other elec- 
trodes of a tube form an electrostatic 
system, each electrode acting as one 
plate of a small capacitor. In a triode, 


capacitances exist between grid and 
cathode, grid and plate, and plate and 
cathode, as shown in Fig. 6. Although 
these interelectrode capacitances do not 
have values of more than a few micro- 
‘microfarads, they may have substantial 
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effects on tube operation, especially at 
radio frequencies. For example, the 
grid-plate capacitance, Cgp, provides an 
internal path between the output and 
input circuits. When a triode is used as 
an amplifier at radio frequencies, suffi- 
cient energy may be fed back through 
this path to cause uncontrolled regener- 
ation or oscillation. Although this type 
of internal feedback is frequently em- 
ployed in oscillator circuits, it is unde- 
sirable in amplifier applications. Triode 
radio-frequency amplifiers, therefore, re- 
quire either special circuit arrangements 
or the use of a feedback-cancelling tech- 
nique known as neutralization. These 
special considerations are discussed at 
length in the Power-Tube Applications 
Section. 
Tetrodes 


Internal feedback between plate 
and grid, and the resulting need for neu- 
tralization in triode radio-frequency am- 
plifiers, can be minimized by incorpora- 
tion of a second grid (the screen grid) 
between the grid No.1 (the control grid) 
and the plate, as shown in Fig. 7. Tubes 
which employ a grid No.2 or screen grid, 
eathode, control grid, and plate are 
- known generically as tetrodes. 


When a tetrode is used as an ampli- 
fier, the screen grid is operated at a fixed 
positive potential (usually somewhat 
lower than the plate voltage), and is by- 
passed to the cathode through a capaci- 
tor having a very low impedance at the 
operating frequency. This capacitor di- 
verts signal-frequency alternating cur- 
rents from the screen grid to ground, and 
effectively short-circuits the capacitive 
feedback path between plate and control 
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grid. The screen grid acts as an electro- 
static shield between the control grid 
and the plate, and reduces the grid- 
plate capacitance to such a small value 
that internal feedback is usually negligi- 
ble over the range. of frequencies for 
which the tube is designed. 


Because the screen grid is operated 
at a positive potential with respect to 
the cathode, it collects a substantial 
number of the available electrons and, 
therefore, reduces the plate current 
which can flow at a given plate voltage. 
The addition of a screen grid thus in- 
creases the internal resistance or plate 
resistance of a tube. However, it also 
gives the grid No.1 a greater degree of 
control over the plate resistance, and 
thus increases the voltage-amplification 
factor. 


The voltage at which the screen 
grid is operated has a substantial effect 
on the plate current of a tetrode. This 
characteristic makes it practicable to 
control the gain of a tetrode by varia- 
tion of the de screen-grid potential, or 
to modulate the tube output econom- 
ically by the application of signal volt- 
age to the screen grid, as well as to the 
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control grid. It is usually necessary, 
therefore, to remove ripple and other 
fluctuations from the screen-grid supply 


voltage to prevent undesired modula- 


tion of the tube output. 


Because the use of a grid No.2 or 
screen grid reduces internal coupling be- 
tween the output and input circuits, 
tetrodes can furnish a high degree of 
stable amplification in relatively simple 
circuits. Some residual grid-plate capaci- 
tanee is unavoidable, however, and in- 
ternal feedback may be a problem. The 
amount of internal feedback that can be 
tolerated in any amplifier tube depends 
on the frequency at which the tube is 


operated, the effective gain of the stage, 
the characteristics of the tube input and 
output circuits, and the mechanical lay- 
out employed. Because of their high 
power sensitivity, tetrodes used in rf ap- 
plications generally require shielding 
from external fields and careful circuit 
layout to minimize external feedback 
between the input and output circuits 
of the tubes. In certain amplifier appli- 


cations involving high radio frequencies © 


and high stage gains, tetrodes, as well as 
triodes, may require neutralization. Fur- 
ther information on this subject is given 
in the Power-Tube Circuit-Design Con- 
siderations Section. 


If the negative excursion of the out- 
put signal swings the plate to a voltage 
less positive than that of the screen grid, 
electrons moving from the screen grid to 
the plate tend to reverse their direction 
and return to the screen grid. The result- 
ing decrease in plate current causes 2 
corresponding rise in plate voltage, which 
terminates the negative swing of the 
output signal before it completes a full 
excursion. This effect, which tends to 
reduce the power output of a tetrode 
below that obtainable from a triode hav- 
ing equivalent plate-input rating, is em- 
phasized considerably when there is 
secondary emission from the plate. 


The loss of a portion of the output 
energy which occurs in a tetrode under 
these conditions reduces the power- 
handling capabilities of the tube, and 
causes serious distortion of the signal 
waveform. The output of the tube, 
therefore, contains harmonics of the sig- 
nal frequency and other spurious fre- 
quencies which may cause considerable 
interference to communications service. 
Such distortion may also be highly ob- 
jectionable to the ear or to the eye when 
a tetrode is used as an audio or video 
amplifier. Although this effect can be 
minimized by reducing the amplitude 
of the plate-voltage swing so that the 
plate voltage never swings negative with 
respect to the screen-grid voltage, this 
expedient imposes further limitations on 
the tube output. 


The abrupt rise in the plate voltage 
of a tetrode caused by the reversal of 
electron flow tends to draw both primary 
and secondary electrons back to the 
plate. Collection of these electrons then 
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makes the plate less positive than the 
screen grid so that the tube current tends 
to reverse again. This interchange of 
electrons between plate and screen grid, 
called dynatron action. may continue 
for several cycles, and is equivalent to 
an oscillatory current. Although dyna- 
tron action forms the basis of certain 
tetrode oscillator circuits, it is highly 
objectionable when a tube is used solely 
as an amplifier. 


Pentodes 


The limitation imposed on the plate- 
voltage swing of a tetrode by “‘dynatron 
action”’ can be overcome by the use of a 
grid No.3, or suppressor grid, between 
the screen grid (grid No.2) and the plate, 
as shown in Fig. 8. Tubes which employ 
five-electrode structures of this type are 
called pentodes. 


When a pentode is used as an ampli- 
fier, the grid No.3 or suppressor grid is 
generally operated at a fixed negative 
potential with respect to both the screen 
grid and the plate and thus establishes a 
negativeelectrostatic field between them. 
Although this field is not strong enough 
to prevent the desired movement of high- 
velocity primary electrons from screen 
grid to plate, it effectively prevents both 
primary and secondary electrons from 
flowing backward tothescreen grid. Con- — 
sequently, the plate voltage of a pentode 
may swing negative with respect to the 
screen-grid voltage without the loss of 
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output power and the waveform distor- 
tion that occur under the same condi- 
tions in a tetrode. 


The grid No.3 or suppressor grid 
may be connected internally to the cath- 
ode, as in the 1613, so that it is automati- 
cally maintained at a negative potential 
with respect to the plate and screen grid. 
In most power pentoedes, however, the 
suppressor grid is an independent elec- 


trode which can either be connected ex- 
ternally to the cathode or operated at a 
positive or negative potential with re- 
spect to the cathode to meet various 
application requirements. The use of an 
independent suppressor grid permits the 
introduction of an auxiliary signal or 
control voltage into the tube circuit. Al- 
though the screen grid can also be used 
for this purpose, a suppressor grid is gen- 
erally a more effective control electrode 
becauseit requires much less signal power 
for full modulation of the tube output. 
In addition, the shielding action of the 
screen grid minimizes undesirable cou- 
pling between the suppressor grid and 
the control grid when signals are applied 
simultaneously to these electrodes. 


Beam Power Tubes 


The power-handling ability of a tet- 
rode or pentode is limited to some extent 
because some of the available electrons 
are collected by the screen grid and, 
therefore, do not contribute to the plate 
current. In beam power tubes, however, 
the lateral wires of the screen grid are 


aligned with the control-grid wires to 


direct the flow of electrons through the 
screen grid to the plate. A sectional view 
of a typical beam power tube is shown 
in Fig. 9. As indicated by the dashed 
lines in the figure, the stream of electrons 
is divided into sheets or ‘‘beams’”’ which 
tend to pass between the wires of the 
screen grid. Because relatively few elec- 
trons impinge on the screen grid, a sub- 
stantial portion of the electron energy 
that would otherwise be absorbed by 
the screen grid and dissipated as heat is 
diverted to the plate, where it can be 
converted into useful output power. ~ 


In beam power tubes of the type 
illustrated in Fig. 9, dynatron action and 
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other undesirable effects of secondary 
emission from the plate can be mini- 
mized by spacing the electrodes so that 
a space-charge effect is created in the 
heavily shaded region. The negative elec- 
trostatic field produced by the dense 
concentration of electrons in this region 
blocks the escape of secondary electrons 
from the plate. 
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In parallel-plane beam power tubes, 
stray secondary electrons may be pre- 
vented from reaching the screen grid by 
paths outside the effective field of the 
space charge by the incorporation of 
special beam-confining electrodes opera- 
ted at cathode potential. 


In general, pentodes and beam power 
tubes have higher power sensitivity than 
other generic types, i.e., they require 
very little driving power in relation to 
obtainable power output. Theuse of beam 
power tubes in multi-stage equipment, 
therefore, minimizes the number of stages 
required to obtain a specific power gain. 


These tube types are especially use- - 
ful as buffer-amplifier tubes, final-am- 
plifier tubes, and frequency-multiplier 
tubes in transmitters and other types of 
radio-frequency power equipment. Beam - 
power tubes are also widely used as audio- 
frequency power-amplifier tubes and 
modulator tubes, and in certain types of 
oscillator circuits. 


Construction 


Although power tubes may vary 
widely with respect to physical form, 
size, and terminal arrangement, they 
utilize two general forms of plate con- 
struction. In internal-plate construction, 
the plate is completely enclosed within 
the glass envelope, and electrical con- 
nection is made to a cap on the envelope 
or to a base pin, as shown in Fig. 10 (a). 
In external-plate construction, the plate 
electrode usually forms part of the tube 
envelope, so that the outer surface of the 
plate is exposed, as shown in Fig. 10 (b). 
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Fig. 10 


Generaily, internal-plate tubes re- 
quire either natural convection cooling 
or forced-air cooling. Because the heat 
from the plate must first radiate to the 
envelope beforeitis dissipated, the power 
handling capability of such tubes is lim- 
ited. External-plate types have a greater 
cooling efficiency because the heat from 
the plate can be directly dissipated by 
various methods of cooling. In some 
tubes, a radiator is attached directly to 
the plate to increase the area of the cool- 
ing surface. Other external-plate tubes 
use conduction or liquid cooling to im- 
prove heat dissipation and increase power 
handling capability. 

Most RCA external-platetubes have 
a cylindrical type of construction which 
provides the following advantages. Short 
effective heat paths from the control grid 
and screen grid result in cooler operation 
and, consequently, in lower grid emis- 
sion. Thelarger plate of a cylindrical tube 
provides greater heat dissipation, and 
the compact cathode requires less heater 
power. In addition, uniform thermal ex- 
pansion of the electrodes results in con- 
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stant interelectrode spacing over a wide 
range of temperatures. 


Cathodes 


The most efficient practical cath- 
odes for power tubes utilize thermionic 


- emission. Because such emission varies 
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exponentially with temperature, a power- 
tube cathode must be operated at a con- 
stant temperature if substantial varia- 
tions in emission are to be avoided. Be- 
cause of the practical difficulties involved 
in measuring the cathode temperature 
of a tube, proper operating conditions 
are usually expressed in terms of a spe- 
cific voltage and a specific current. Spe- 
cific values of heating voltage and cur- 
rent for each tube type are given in the 
Tube Types Section. 


A directly heated cathode, or fila- 
mentary cathode, is a metallic conduc- 
tor drawn into wire or ribbon form, as 
shownin Fig. 11. The conductor is heated 
to emitting temperature by its own re- 
sistance to a flow of electric current. 
Hmission may be obtained either from 
the conductor itself or from a coating of 
thermoemissive material bonded to its 
surface. Filamentary cathodes have the 
basic advantages of mechanical simplic- 
ity, high emission efficiency, and rapid 
heating. A single continuous filament 
can be wound or folded to provide uni- 
form emission distribution over large 
areas, or to expose a minimum of surface 
to destructive positive-ion bombard- 
ment. Because of their high efficiency 
and quick heating, filamentary cathodes 
are especially suitable for portable and 
mobile equipment, in which economy of 
operating power is an important con- 
sideration. 


Early filamentary cathodes were made 
of pure tungsten, a dense, tough metal 
having an extremely high melting point. - 
Because tungsten must be heated to very 
high temperatures to emit electrons in 
useful quantities, such filaments require 
considerable electrical power for excita- 
tion. Much higher emission efficiencies 
can be obtained with thoriated-tungsten 
filaments, which are drawn from tung- 
stenslugsimpregnated with thoria (thori- 
um oxide). During tube processing, some 


of the thorium oxide is driven to the 
surface of the filament and reduced to 
pure metallic thorium, which emits use- 
ful quantities of electrons when heated 
to a relatively low temperature. This 
surface thorium evaporates during tube 
operation, but is continuously replen- 
ished from the internal supply of thori- 
um oxide. 


Filamentary cathodes may also be 
made of inexpensive nickel alloys, rather 
than highly refractory metals, and coated 
with “‘alkaline-earth”’ oxides, which emit 
electrons freely at much lower tempera- 
tures than either pure tungsten or thori- 
ated tungsten. The coating is applied to 
the filament in the form of a carbonate 
of the basic element (generally barium 
carbonate or a mixture of barium, calci- 
um, and strontium carbonates), and is 
converted to the highly emissive oxide 
form during tube processing. Oxide- 
coated filaments are especially suitable 
for use in gas rectifiers, which require 
low-temperature cathodes capable of de- 
livering high emission currents and with- 
standing intense positive-ion bombard- 
ment. Quick-heating filaments of spe- 
cially constructed low-conductivity ma- 
terials are incorporated in certain tube 
types designed for use in mobile and 
emergency-communications equipment. 
Tubes such as the 4604 are ready for full 
operation one second after the filament 
is turned on. 


An indirectly heated cathode, or 
heater-cathode, is a hollow metal cylin- 
der or sleeve having a coating of thermo- 
emissive material bonded to its outer 
surface, as shown in Fig. 12. The cath- 
ode is heated by radiation from a metal 
filament, called the heater, which is 
mounted inside the sleeve. The cathode 
sleeve is usually electrically insulated 
from the heater: The emissive material 
employed is generally the same as that 
used on coated filamentary cathodes and 
operates at substantially the same tem- 
perature. ‘ 


The electrical insulation between 
the heating and emitting elements in a 
heater-cathode provides several advan- 
tages from the standpoints of tube opera- 
tion and circuit design. Because the cur- 
rent through the heater wire produces 
no voltage drop inits associated cathode, 
all points of the emitting surface are at 
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the same de potential with respect to 
the other electrodes of the tube. Because 
of this feature, this type of cathode is 
often called a unipotential cathode. 
The emission is substantially uniform 
over the entire cathode. An indirectly 
heated cathode may generally be oper- 
ated at a fixed or variable potential of 
either polarity with respect to its heater, 
provided this potential does not exceed 
the maximum heater-cathode-voltage 
rating of the tube. 


The heater of a heater-cathode is 
usually a folded or helically wound fila- 
ment of very fine tungsten or tungsten- 
alloy wire. The actual form of a heater 
is determined by the application require- 
ments of the tube, the amount of insula- 
tion required between heater and cath- 
ode, and the internal dimensions of the 
cathode sleeve. A refractory metal is re- 
quired because the heater has very small 
effective area and, therefore, must be 
operated at a high temperature to sup- 
ply the thermal energy required by the 
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cathode. The insulation must be capable 
of withstanding these high temperatures 
and, in addition, must possess sufficient _ 
flexibility to accommodate bends of very 
small radius. because the heaters must 
be folded or wound into forms compact 
enough to fit inside the cathode sleeve. 
The insulation generally used is alumi- 
num oxide, or a similar material known 
commercially as ‘‘alundum.” The insula- 
tion is first applied to the heater as a 
suspension of. fine particles in a nitro- 
cellulose binder, and is then sintered in- 
to a solid coating by operation of the 
heater for a carefully controlled period 
of time at a temperature slightly above 
its normal operating value. 

One of the newer developments in 
cathode fabrication is the nickel-matrix 
cathode. A band of extremely fine pure- 


nickel powder is sintered on the cathode 
sleeve at a temperature of 1200 degrees 
centigrade to form a sponge-like nickel 
matrix in the active area. After vacuum 
firing to ensure purity, the nickel matrix 
is impregnated with a barium-stronti- 
um coating. The resulting cathode is free 
from arcing caused by cathode peeling, 
is resistant to ion bombardment, and has 
a reservoir of emissive material which. 
prolongs operating life. This type of cath- 
ode is especially suitable for tubes used 
in rf applications, hard-tube modulator 
applications, and applications requiring 
ruggedized types. Although the cathode 
requires slightly greater heater power, 
the use of barium-strontium oxide as the 
emissive coating permits operation at 
the relatively low cathode temperature 
of 830 degrees centigrade. 


Heater-cathodes have excellent ri- 
gidity and dimensional stability, and 
permit the use of simpler, more com- 
pact, and more rugged electrode struc- 
tures. They can also be placed very close 
to other tube electrodes, and thus make 
possible the reduction of internal losses 
caused by space-charge effects and elec- 
tron transit time. Because tubes using 
these cathodes can usually be operated 
in-any position, the equipment designer 
has greater freedom in locating tubes 
and components to provide maximum 
circuit efficiency or accessibility. 


Plates 


Plates or anodes of power tubes are 
designed to collect as many as possible 
of the electrons made available by the 
cathode. They must also be capable of 
dissipating heat. Typical plate designs 
are shown in Fig. 18. The plates shown 
at (a) and (b) are typical types used in 
tubes having internal-plate construction. 
Figs. 13 (ec) and (d) are typical types of 
external plates having integral radiators. 
Fig. 13 (e) shows an external plate of the 
type used in conduction-cooled tubes. 

The plate at (a) is simple and ex- 
tremely rugged. Plates of this type are 
used principally in low- and medium- 
frequency power tubes such as the 810 
and 813. 

The plate shown at (b) has radial 
fins to provide increased heat-radiating 
surface without appreciably increasing 
the capacitances between the plate and 
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other electrodes. Plates of this type are - 


used in tubes such as the 826. 


Fig. 13 


The radiator design shown at (c) 
makes it possible to obtain substantial 
heat dissipation from plates of limited 
area by the use of forced-air cooling. 
Two variations of this design are used to 
increase cooling efficiency, one type has 
solid radial fins and the other has lou- 
vered axial fins. 


The radiator design shown at (d) 
makes possible a simplified arrangement 
in which forced air flows in a direction 
transverse to the major axis of the radi- 
ator. This type of plate is used in tubes 
such as the 8121. 


Theplateshownat (e) hasanintegral 
aluminum-alloy conduction cylinder 
from the plate to the tube surface. The 
cylinder is treated to prevent diffusion 
welding of the conduction cylinder to 
the clamping surface of the conduction 
cooling system during high-temperature 
operation. A typical conduction-cooled 
tube having this type of plateis the 7844. 


Internal plates may bemadeof many 


materials, depending on the tube require- 
ments. Nickel is often used for the plates 
of power tubes which operate at moder- 
atetemperatures becauseit can be formed 
readily into complex shapes and has the 
advantage of light weight, so that elabo- 
rate support structures are not needed. 
The heat-radiating ability of nickel 
plates can be substantially improved by 
means of a surface treatment called 
“earbonizing,’”’ in which a closely ad- 
hering layer of amorphous carbon is de- 
posited on the surface of the nickel. 


The thermal advantage of nickel is 
combined with high mechanical strength 
in a comparatively new material de- 
veloped for the plates of small power 
tubes, which can be roughly described as 
carbonized nickel-plated steel. 


Pure copper is now used extensively 
in external-plate designs for tubes in var- 
ious power ranges and physical sizes. In 
tubes of this type, the copper plate forms 
part of the envelope, and forced-air or 
water cooling is used to maintain the 
temperatures of the copper and of the 
seal at safe values. With the aid of these 
cooling methods, tubes of relatively small 
physical size can handle very large 
amounts of power. 


Other metals used for tube plates 
includematerialssuchastungsten,molyb- 
denum, tantalum, and graphite. Zir- 
conium is sometimes applied as a coat- 
ing. The use of graphite, tantalum, or 
zirconium provides‘‘getter’’action which 
helps to maintain a high vacuum within 
a tube by cleaning up residual gases or 
those which may be given off by parts 
of the tube during operation. Graphite 
and molybdenum are usually subjected 
to some form of surface treatment during 
processing to improve their thermal 
efficiency. 


Grids 


The grids of internal-plate types 


are generally constructed of individual 
wires arranged in parallel and welded t6 
siderods, or of a single wire wound in 
spiral form and swaged to the siderods, 
or of a cage formed of individual rods. 

In many external-plate beam power 
tubes, such as the compact ceramic-metal 
cermolox line of beam-power tubes, the 
grid cages are formed from concentric 
cylindrical metal blanks which are brazed 
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together at the proper spacing for the 
control and screen electrodes. The blanks 
are then cut simultaneously to form pre- 
cision-aligned grids by an electrical-dis- 
charge machining process. Fig. 14 shows 
some of the typical grid structures used 
in beam power tubes. 

Tube grids may be made of pure 
metals such as tungsten, molybdenum, 
or tantalum, of various alloys of tungsten 
and molybdenum, or of a nickel-manga- 
nese alloy. Because of its physical posi- 
tion between the cathode and the plate, 


Fig. 14 


the grid is subjected to heat radiated 
from both of these electrodes, and, if gas 
is present in the tube, may also undergo 
heavy positive-ion bombardment. As a 
result, the grid may emit primary elec- 
trons. Its tendency to emit electrons is 
further increased if it becomes contami- 
nated with emissive material evaporated 
from the cathode. The grids are often 
coated with gold or platinum to reduce 
the possibility of primary emission. 

Because power tubes are often oper- _ 
ated under conditions in which the grid 
is driven positive with respect to the 
cathode, the grid can attract electrons 
which may possess sufficient kinetic en- 
ergy to liberate large numbers of second- 
ary electrons from the grid. A carbon 
coating is sometimes applied to the grid 
to reduce its tendency to secondary 
emission. 


Getters 


A chemical ‘‘getter’’ is often used in 
electron tubes to absorb residual gases. 
The getter is usually a mixture of barium 
oxide and a reducing agent which frees 
the barium when the getter is “flashed.” 
The getter material is usually concen- 
trated in a small capsule, ribbon, or 
“tab,’”’ and is ‘“‘flashed’”’ or vaporized 
after the tube is sealed off. This tab is 
installed in the tube far enough from the 
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main electrode structure to assure that 
the getter will not be flashed by the heat 
developed during the exhaust process, 
and that getter material will not be 
deposited on the tube electrodes during 
flashing. 


Envelopes 


Many small]- and medium-sized low- 
frequency power tubes having internal- 
plate construction use simple cylindrical 
soft-glass envelopes and have the low- 
voltage electrode leads brought out 
through the base. ‘““Hard”’ glasses of the 
borosilicate type are used for the envel- 
opes of many medium- and high-power 
radiation-cooled tubes, particularly 
where compact construction is necessary 
to meet electrical-design requirements or 
equipment-space limitations. These 
glasses have relatively high softening 
temperatures, low rates of expansion, 
high electrical resistance, and excellent 
resistance to abrasion and “‘weathering.” 

Aside from the insulating materials 
employed in envelopes and bases, insula- 
tion is used in tube construction for elec- 
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trode spacers. Spacers must be made of 


material which is unaffected by heat and 
can be formed with extreme accuracy. 
In small, glass-bulb type, low-power 
tubes, spacers are generally disks or wa- 
fers of high-quality mica; in larger tubes, 
they are usually bars or cross-arms of a 
low-loss refractory insulating material. 


In many cases, insulating spacers 
are also used for centering the electrode 
assembly within the envelope. The mica 
wafers used for this purpose in smaller 
tubes sometimes incorporate special 
structural features which absorb vibra- 
tion and mechanical shocks transmitted 
through the envelope. Refractory spacers 
are usually equipped with shock-absorb- 
ing metal springs at the points of con- 
tact with the envelope. However, insome 
power tubes, the cage grids have a canti- 
lever design which eliminates the need 
for such insulating spacers and results 
in a simplified construction using fewer 
parts. 


In some high-power tubes and tubes 
designed for operation at very-high and 
ultra-high frequencies, parts of the elec- 
trode structure are utilized in the tube 
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envelope. For example, in metal-glass 
types such as the 6161, the metal sec- 
tions of the envelopes, which are exten- 
sions of the internal electrodes, provide 
convenient terminal connections, espec- 
ially in cavity-type circuits. The inter- 
mediate glass sections provide the re- 
quired interelectrode spacing and insu- 
lation. 


As a result of new processing tech- 
niques, high-alumina ceramic is now 
widely used in tube envelopes and 
spacers. The flat surfaces of the ceramic 
spacers can be economically ground and 
metalized for use in the assembly of the 
metal parts. In the metalizing process, a 
finely divided molybdenum powder sus- 
pended in a binder s applied to the 
spacer by an adaptation of the silk- 
screen printing process and sintered on- 
to the surface. The spacers are then 
nickel plated to improve the wetting ac- 
tion during brazing. Metalized spacers 
can be used as part of the tube envelope. 


This type of envelope structure per- 
mits realization of good tube efficiency 
at ultra-high frequencies by the virtual 
elimination of objectionable lead reac- 
tances and losses in internal insulation. 
The metal sections of these envelopes 
are also used as electrode terminals, 
mounting facilities; heat-radiating sur- 
faces, and often interelectrode shields. 
Pure copper is used for most of these 
envelope sections because of its high 
thermal and electrical conductivity and 
its high ductility, which readily permits 
the fabrication of special shapes. 


In several ceramic-metal tubes, the 
plate sections of the envelopes are fitted 
with special radiators which make it 
possible to obtain substantially increased 
heat dissipation by the use of forced-air 
cooling and thus permit the use of rela- 
tively small tubes in high-power circuits. 
The grid-No.2 or screen-grid sections of 
the envelopes of some ultra-high-fre- 
quency metal-glass tubes provide exter- 
nal shielding between the grid-No.1 and 
plate sections. In the 7552 and other 
“‘pencil’’-type tubes, the flange-type grid 
sections of the envelopes act as shields 
between the plate and cathode sections 
and thus minimize feedback when these 
tubes are used as amplifiers in ultra- 
high-frequency cathode-drive circuits. 


Power-Tlube Applications 


The power tubes listed in this Man- 
ual represent the RCA types most fre- 
quently used in transmitters and other 
radio-frequency (rf) power equipment 
operating at power-input levels up to 
approximately 4 kilowatts and at fre- 
quencies up to approximately 3000 meg- 
acycles per second. These tubes may in 
general be used as audio-frequency (af) 
or video-frequency power amplifiers or 
modulators, as modulated or unmodu- 
- lated rf power amplifiers, as frequency 
multipliers, or as oscillators. The variety 
of designs represented includes types 
suitable for use in practically all forms 
of communications and industrial or 
scientific service. 

Amplification 

Although power-tube applications 
may involve different circuit arrange- 
ments and operating conditions, they 
may all be considered forms of amplifier 
service in which the control voltage is 
applied between the grid (grid No.l ina 
multigrid tube) and the cathode, and 
the output is taken from the plate cir- 
cuit. (Oscillator service may be con- 
sidered a form of amplifier service in 
which the output is fed back to the in- 
put.) Consequently, it is convenient to 
define tube operation in terms of the 
relationship between grid voltage and. 
plate current when all other electrode 
voltages are held constant. This rela- 
tionship, called the ‘‘mutual”’ or “trans- 
fer’? characteristic of the tube, has the 
general form shown in Fig. 15. A system 
of classification based on this relation- 
ship is universally recognized by tube 
manufacturers and equipment designers. 


In this system of classification, a 
portion of the generalized mutual char- 
acteristic is divided, as shown in Fig. 15, 
into three regions, A, B, and C, repre- 
senting respectively the “linear” region, 
the region in the immediate vicinity of 
plate-current cutoff, and the region be- 
yond cutoff. Tube operation may also be 
considered in three major categories— 
class A, class B, and Class C—each of 
which represents the type of response 
obtained when the operating point is in 
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the corresponding region of the charac- 
teristic. 


In class A operation, the operating 
point is centered in region A so that the 
tube can respond to both positive and 
negative excursions of grid voltage. In 
this type of operation, plate current 
flows at all times. 


In class B operation, the operating 
point is in the vicinity of cutoff so that 
the tube can respond to positive excur- 
sions of grid voltage. In this type of op- 
eration, plate current flows for approxi- 
mately one half (180 degrees) of each 
eycle of an alternating grid voltage. 
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Fig. 15 


In class C operation, the operating 
point is in the region beyond cutoff so 
that the tube can respond only to those 
portions of positive grid-voltage excur- 
sions which are positive with respect to 
the cutoff point. In this type of oper- 
ation, plate current flows for less than 
one half (less than 180 degrees) of each 
eycle of an alternating grid voltage. 


A fourth class of operation, class 
AB, is also used. In this class of oper- 
ation, the operating point is in the lower 
portion of region A so that the tube re- 
sponds unequally to positive and nega- 
tive grid-voltage excursions above a cer- 
tain amplitude. Consequently, the dura- 
tion of plate-current flow on each cycle 
varies with the amplitude of the alter- 
nating grid voltage. In this service, plate 
current flows for more than one half 


(180 degrees) of each cycle, but for less 
than the entire cycle. 

The suffix 1 may be added to the 
letter or letters of a class identification 
to denote that grid current does not flow 
during any part of the grid-voltage cycle. 
The suffix 2 may be used to denote that 
grid current flows during some part of 
the cycle. In most cases, these suffixes 
are used only for class A; or class AB; 
and AB, operation. 


Class A Amplifiers 


The basic circuit and operating 
characteristics of a class A amplifier are 
shown in Fig. 16. The operating point is 
centered on a linear portion of the dy- 
namic transfer characteristic by the use 
of a suitable negative grid bias. The am- 
plitude of the driving signal (alternating 
grid voltage) is controlled so that the grid 
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is never driven sufficiently negative with 
respect to the cathode to cut off the plate 
current of the tube. Plate current, there- 
fore, flows during the entire signal cycle 
(860-degree conduction). Although the 
general terms of class A opération per- 
mit the use of the grid-current region 
(class A, operation), the driving voltage 
is usually kept smaller than the grid 
bias so that the grid is not driven posi- 
tive with respect to the cathode and, 
consequently, does not draw current. 
Under these conditions (elass A; oper- 
ation), waveform distortion (variation 
of output-signal waveshape from that of 
input signal) consists principally of even- 
order harmonics and can easily be limited 
to less than 5 per cent of full output in 
triodes and less than 7 per cent of full 
output in multigrid tubes by a proper 
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choice of operating conditions. For sym- 
metrical driving voltages, the de plate 
current remains substantially constant 
at the quiescent (zero-signal) value. 


Because operation of a class A am- 
plifier is restricted to the linear region of 
the characteristics, the maximum plate- 
current swing available between cutoff 
and saturation is not fully utilized. Con- 
sequently, the power output, which is 
proportional to the square of the plate- 
current swing, is somewhat limited.The 
highest theoretical plate-circuit effici- 
ency (ratio of output power to input 
power) obtainable under class A condi- 
tions is 50 per cent. Efficiencies in the 
order of 40 to 45 per cent can be achieved 
in certain beam power tubes and pen- 
todes, and efficiencies of 25 to 30 per 
cent in triodes. 


Although class A power amplifiers © 
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have limited power output and poor 
efficiency, they are extremely economical 
from the standpoint of equipment re- 
quirements. Because they do not require 
driving power and, therefore, have 
high input impedance, they may be 
driven by low-cost voltage amplifiers 
employing direct coupling or simple re- 
sistance-capacitance coupling networks. 
Because the average plate currents re- 
main substantially constant, plate sup- 
plies need not be designed for good regu- 
lation. The constant average plate 
current and moderate grid-bias voltage 
requirements also make it practicable to 
use self-bias without danger of excessive 
distortion, thus eliminating the expense 
of special bias supplies. 

The power output required for a 
particular application may be obtained 


either from a single tube having suitable 
ratings, or from two or more tubes oper- 
ated in parallel, push-pull, or push-pull- 
parallel. Although single-tube stages are 
usually the most efficient. electrically 
and the simplest mechanically, parallel 
and push-pull stages can provide sub- 
stantial amounts of power output from 
relatively small and inexpensive tubes 
operating at low plate voltages. 


In general, the power output that 
can be obtained from a given number of 
tubes is the same in parallel and in push- 
pull operation. Each method, however, 
has advantages. Parallel operation im- 
. proves stability and output regulation 
because it reduces plate resistance in 
direct proportion to the number of tubes 
employed. In addition, it is usually the 
simplest and most convenient method of 
adding tubes to an existing stage be- 
cause it does not require a change in cir- 
cuit configuration or an increase in 
driving voltage. It does not, however, 
reduce harmonic distortion in relation 
to total power output, and may actually 
result in an increase in the total har- 
monic output unless certain precautions 
discussed in the Power-Tube Operating 
Conditions and Adjustments Section are 
observed. 


A push-pull stage requires a driv- 
ing circuit supplying two signal voltages 
180 degrees out of phase (each equal to 
the voltage required by a single tube) 


and a center-tapped output transformer 


or load. Because push-pull operation in- 
creases effective plate resistance, it re- 
sults in poorer output regulation. How- 
ever, it provides a number of very 
important advantages. 


Even-order harmonics generated in 
the opposite sides of a push-pull stage 
develop voltages of opposite polarity 
and substantially equal amplitude in the 
load, and are thus cancelled or sub- 
stantially reduced in relation to the total 


power output. Consequently, a push-' 


pull stage can deliver output of sub- 
stantially better quality than a parallel 
stage using the same tubes and operating 
under the same conditions, or it ean de- 
liver higher output for the same amount 
of even-harmonic distortion. Higher 
power output per tube can also be ob- 
tained without an increase in plate volt- 
age by the use of a plate-to-plate load 
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resistance only slightly larger than that 
recommended for single-tube operation. 
Although odd-order harmonic distortion 
is not cancelled or reduced by push-pull 
operation, this type of distortion is usu- 
ally negligible in class A amplifiers, and 
may be minimized by the proper choice 
of operating conditions or by the use of 
inverse-feedback circuit arrangements. 


Hum caused by the presence of rip- 
ple in de plate, screen-grid (grid-No.2), 
or bias (grid-No.1) supply voltages, or 
by the use of ac filament or heater volt- 
ages, is also cancelled or substantially 
reduced in a push-pull stage. Push-pull 
operation thus simplifies power-supply 
filter requirements. Furthermore, it fre- 
quently eliminates the necessity for at- 
tenuating the low-frequency response of 
an audio or video amplifier to reduce 
interference from power-supply hum. 


Push-pull af power amplifier stages 
can employ substantially smaller and 
less expensive output transformers than 
those required for equivalent single- 
ended stages. "They are also inherently 
capable of better high-frequency re- 
sponse because corresponding tube and 
circuit capacitances are in series rather 
than in parallel, and thus cause sub- 
stantially less shunting of the input and 
output circuits. 


Class B Amplifiers 


The highest efficiencies and power 
outputs attainable in linear amplifiers 
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Fig. 17 
are obtained under class B conditions. 
As shown graphically in Fig. 17, a class 
B amplifier is biased so that its operating 
point is just above plate-current cutoff. 
The tube, therefore, draws a very small 


zero-signal plate current, and responds 
only to the positive portions of an ac 
input signal. Because the operating 
characteristic is highly asymmetrical, 
the plate-current waveform contains a 
large amount of even-harmonic distor- 
tion and is similar to that of a half-wave 
rectifier. 

In class B af amplifiers, push-pull 
circuits such as that shown in Fig. 18 
are used to obtain cancellation of the 
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even-harmonic distortion and amplifica- 
tion of both positive and negative por- 
tions of the signal waveform. In class B. 
rf amplifiers, on the other hand, com- 
plete oscillations can be obtained from 
pulses of plate current in single-ended 
stages by the use of a tuned plate-tank 
circuit. 

Because of the small zero-signal 
plate current, class B amplifiers may use 
higher plate voltages than are permis- 
sible for class A operation without danger 
of exceeding maximum plate-input rat- 
ings. The use of higher plate voltage and 
operation in the positive-grid region re- 
sults in power outputs of four to six 
times the class A output. 


Theoretically, the highest plate- 
circuit efficiency that can be achieved 


~ 


RCA Transmitting Tubes = 


18 


under class B conditions is 78.5 per cent. 
This value may be closely approached 
in well-designed class B audio amplifiers. 
To achieve maximum power output and 
efficiency in a class B stage, however, it 
is necessary to supply driving power to 
the grids. Because the average plate cur- 
rent and grid current vary with the am- 
plitude of the driving signal, the plate 
supply must have very good voltage 
regulation so that serious distortion and 
loss of power output will not occur on 
large input signals. For the same rea- 
sons, bias must be obtained from a sepa- 
rate, stable, fixed supply, and not from 
a grid resistor or cathode resistor. 


As a result of the discontinuity in 
the composite characteristic of a push- 
pull class B audio amplifier, shown in Fig. 
18, the plate current never falls to zero, 
but transfers abruptly from one tube to 
the other each time the driving voltage 
swings through the operating point.This 
‘“‘switching’’action results in the genera- 
tion of an odd-harmonic component 
which cannot be cancelled by push-pull 
operation and, because of its steep wave- 
form, may cause spurious oscillations in 
the output transformer. The amplitude 
of this harmonic can be minimized by 
moving the operating point toward the 
linear region of the tube characteristic, 
i.e., by increasing the zero-signal plate 
current and thereby reducing the 
plate-circuit efficiency. The most desir- 
able tubes for class B audio service, 
therefore, are those having very steep 
mutual characteristics and very short 
‘lower bends’ so that the discontinuity 
in the composite characteristic will be 
small even when the operating point is 
very close to cutoff. 


Because of their linearity and rela- 
tively high efficiency, class B amplifiers 
are particularly suitable for use as out- 
put amplifiers in rf transmitters employ- 
ing “low-level” amplitude modulation. 
Modulation applied to the final or out- 
put stage of a transmitter is called “high- 
level” modulation; that applied to any 
stages preceding the final stage is called 
‘low-level’? modulation. When “‘low- 
level’? amplitude modulation is em- 
ployed, any stages following the modu- 
lated amplifier must be linear amplifiers 
to avoid distortion of the modulated rf 
waveform. The circuit of a typical class 


B linear rf output stage is shown in 
Fig. 19. 


The quiescent plate current of a 
class B rf amplifier, unlike that of its af 
counterpart, is not approximately zero 
but is proportional to the amplitude of 
the unmodulated rf driving signal or 
carrier. Consequently, the maximum 
efficiency is lower than that obtainable 
in af service, and varies from approxi- 
mately 33 per cent for an unmodulated 
carrier to approximately 66 per cent for 
a fully modulated carrier. With sym- 
metrical modulating voltages, the aver- 
age plate current remains constant, and 
it is not necessary to employ a regulated 
plate supply. 

The high degree of linearity re- 
quired for the reproduction of complex 
medulated rf waveforms may be ob- 
tained by careful control of the position 
of the operating point and the maximum 
and minimum amplitudes of the modu- 


lated driving signal. Consequently, bias,’ 


tuning, and other operating adjustments 
for class B linear rf amplifiers are usually 
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much more critical than those for other 
types of rf power amplifiers. j 


Class B linear amplifiers are used as 
output amplifiers in single-sideband, 
suppressed-carrier radiotelephone 
transmitters. Because of the specialized 
modulation used in this type of trans- 
mission, the rf linear amplifiers for this 
service are discussed under Power-Tube 
Circuit-Design Considerations. 
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Class AB Amplifiers 


Multigrid tubes and low-mu triodes 
are not usually recommended or rated 
for use as class B audio-frequency am- 
plifiers. Multigrid types generate large 
amounts of odd-harmonic distortion 
when operated in the vicinity of plate- 
current cutoff, and low-mu triodes re- 
quire uneconomically large fixed-bias 
voltages and relatively high driving 
power. These types can, however, de- 
liver relatively high output with low 
distortion and good efficiency when 
operated under class AB conditions. 


Class AB operation is an inter- 
mediate classification combining certain 
characteristics of both class A and class 
B operation, as shown in Fig. 20. Like 
class B operation, it results in severe 
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even-harmonie distortion and, conse- 
quently, requires the use of a push-pull 
circuit when used in audio or video 
service. The bias is adjusted so that the 
operating point is in the lower portion 
of the linear region of the characteristic. 
Because of the relatively small quiescent 
plate current, the tube can be operated 
at a higher plate voltage than would be 
permissible under class A conditions, 
and can thus deliver a higher maximum 
power output. 

On small input signals, operation 
takes place over a substantially linear 
region of the characteristic; and the tube 
operates as a class A amplifier. On large 
input signals, however, the negative 
grid-voltage excursions extend into the 
region beyond cutoff, and the tube 
operates as a class B amplifier. 


In class AB, operation, the grid is 
never driven sufficiently positive to draw 
current. Because no driving power is re- 
quired under these conditions, class AB; 
amplifiers, like class A amplifiers, may 
be driven by voltage amplifiers using 
direct or resistance-capacitance cou- 
pling. In class ABz operation, the grid is 
driven positive by the larger input sig- 
nals and, therefore, draws current. Class 
AB, amplifiers thus require driving 
power, but can deliver substantially 
higher power outputs than class AB; 
amplifiers because of the larger plate- 
current swings that can be achieved. 


The average plate current of a class 
AB amplifier varies with the amplitude 
of the driving signal, although this varia- 
tion is smaller under class AB, than 
under AB, conditions. Consequently, 
plate and screen-grid (grid-No.2) sup- 
plies for these amplifiers must have good 
voltage regulation to assure that the full 
output capabilities of the tubes can be 
realized and the harmonic distortion 
kept low. Cathode-resistor bias can be 
employed for class AB; amplifiers, al- 
though higher power output and lower 
distortion can usually be obtained by 
the use of fixed bias. Fixed bias must be 
used for class AB, amplifiers. 


The plate-circuit efficiencies that 
can be attained in class AB, amplifiers 
range from about 30 to 40 per cent for 
triodes to as high as 50 to 60 per cent 
for multigrid tubes. Efficiencies of 60 to 
70 per cent can be attained in beam 
power tubes used as class AB, amplifiers. 


Class C Amplifiers 


Maximum power output and plate- 
circuit efficiency can be obtained from 
triodes or multigrid tubes under class C 
conditions. Because these advantages 
are obtained at the expense of linearity, 
class C amplifiers cannot be used if it is 
necessary to reproduce variations in the 
waveform of the driving signal. Class C 
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however, and are extremely useful as rf 
power amplifiers, frequency multipliers, 
and oscillators. 


A class C amplifier is operated with. 
a negative control-grid (grid-No.1) bias 
substantially higher than that required 
for plate-current cutoff, as shown in Fig. 
21. The quiescent plate current, there- 
fore, is zero, and the tube responds 
only to those portions of positive grid- 
voltage excursions which are positive 
with respect to the cutoff voltage (indi- 
cated by the shaded areas of the input- 
signal waveform in Fig. 21). In practice, 
the grid is excited by an rf voltage hay- 
ing constant amplitude, and the plate- 
current waveform consists of relatively 
narrow pulses of equal height which 
have the same frequency as the excita- 
tion voltage but contain very strong 
odd- and even-order harmonic compo- 
nents. The height of these pulses (the 
peak plate current) is determined by the 
point on the transfer characteristic to 
which the tube is driven by the rf driv- 
ing voltage. For a given pulse height, 
the average or de value of the plate cur- 
rent is determined by the pulse width 
(i.e., the conduction angle employed) 
and, therefore, varies inversely with the 
magnitude of the negative voltage for 
constant peak driving voltage. 


The power output of a class C am- 
plifier is proportional to the square of 
the plate voltage. Maximum power out- 
put is achieved when the excitation 
swings the plate current between zero 
and the saturation value during each 
conduction interval. To achieve this 
swing, it is necessary to drive the grid 
highly positive and, consequently, sup- 
ply it with a substantial amount of driy- 
ing power. The plate-circuit efficiency 
increases as the conduction angle is re- 
duced, and theoretically may reach 100 
per cent when the conduction angle is 
made infinitely small. Very small con- 
duction angles usually cannot be ob- 
tained, however, without increasing the 
bias and excitation voltages to such high 
values that they exceed the maximum 
grid-voltage ratings of the tube. Driv- 
ing-power requirements, which increase 
as the square of the excitation voltage, 
are also a limiting factor. However, 
plate-circuit efficiencies of 75 to 80 per 
cent are easily achieved. 


The large grid-bias voltages re- 
quired by class C amplifiers are con- 
veniently and economically obtained by 
grid-rectification of the driving voltage 
(grid-resistor bias):-This type of bias 
automatically adjusts itself to the am- 
plitude of the excitation voltage to main- 
tain the desired conduction angle, and 
allows the full plate-supply voltage to 
be applied between the plate and cath- 
ode of the tube. (Because grid-resistor 
bias depends on the presence of excita- 
tion, it is also necessary to employ some 
means for protecting the tube against 
damage by excessive plate current in the 
event that excitation fails or is acci- 
dentally removed.) 


Class C Telegraphy. 


The term ‘‘Class C Telegraphy”’ 
applies to applications in which power 
tubes may be operated at their highest 
ratings. It includes “straight-through” 
rf power amplifiers which are not ‘‘keyed”’ 
or modulated as well as those which are 
actually “‘keyed”’ for telegraphy service, 
oscillators, and amplifiers for frequency- 
modulated rf carriers. 

The circuit of a typical “straight- 
through” class C rf amplifier employing 
a beam power tube is shown in Fig. 22. 
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The output circuit or “plate tank’’ is 
tuned to the excitation frequency, and 
the bias is such that the conduction 
angle is approximately 140 degrees. The 
power output is controlled by adjust- 
ment of the plate and screen-grid (grid- 
No.2) supply voltages, the load coupling, 
and the rf excitation. 

Triode “straight-through’’rf ampli- 
fiers must be neutralized to prevent self- 
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oscillation resulting from internal feed- 
back through the grid-plate capacitance. 
Multigrid-tube “‘straight-through’”’ am- 
plifiers may also require neutralization 
to assure stability at the higher radio 
frequencies. 


The circuit of a “‘keyed”’ class C rf 
amplifier is essentially the same as the 
one shown in Fig. 22 except that a 
“key” (a manually or automatically 
operated switch) is inserted in the plate, 
screen-grid, or cathode circuit. 

The circuit and operating condi- 
tions of a class C amplifier for frequency- 
modulated signals are the same as those 
shown in Fig. 23 and described above. 
The only special consideration involved 
in the operation of such an amplifier is 
that the plate-tank circuit must be de- 
signed to have constant impedance over 
the entire frequency band covered by 
the carrier at maximum deviation. 


Modulated Class C Amplifiers 


The plate current of a class C am- 
plifier is proportional to plate voltage 
and, in the case of a multigrid tube, to 
screen-grid (grid-No.2) voltage. Within 
certain limits it is also proportional to 
control-grid (grid-No.1) bias and, in the 
case of certain pentodes and beam power 
tubes, to suppressor-grid (grid-No.3) 
voltage. Consequently, the output of a 
class C rf power amplifier can be modu- 
lated in amplitude by varying one or 
more of its de electrode voltages in ac- 
cordance with the amplitude variations 
of an audio or video signal. 


Distortionless modulation requires 


~ that the relationship between the dc 


control voltage and the plate current 
be linear, and that both vary between 
zero and twice their unmodulated values 
on the peaks of the modulating signal. 
Under these ideal conditions, the peak 
power output of the class C amplifier at 
full (100-per-cent) modulation is 4 times 
the unmodulated output, and the aver- 
age power output 1.5 times the unmodu- 
lated output. 

Plate input and plate dissipation 
also increase 50 per cent when a class C 
amplifier is fully modulated. For plate 
modulation, therefore, the plate input 
and dissipation under carrier conditions 


must not exceed two-thirds the maxi- 
mum values for class C telegraphy. For 
eontrol-grid, screen-grid, suppressor- 
grid, or cathode modulation, the permis- 
sible de plate input is even smaller. 
Maximum dc plate-voltage and plate- 
current ratings for modulated class C 
amplifiers are usually not more than 80 
per cent of the class C telegraphy values. 


The audio or video power required 
for 100-per-cent modulation of a class C 
amplifier is equal to one-haif the de 
power input to the modulated circuit. 
For symmetrical modulating voltages, 
the de plate current of the modulated 
amplifier and the de supply voltage and 
current of the modulated-electrode cir- 
cuit remain constant. The additional 
power output obtained by amplitude 
modulation does not increase the carrier 
power, but is equally divided between 
two symmetrical “sideband”’ signals. 

The method of modulation that 
provides the greatest plate-circuit effi- 
ciency and linearity is plate modulation. 
In this method, the modulating volt- 
age is connected in series with the de 
plate supply for the class C amplifier, 
as shown in Fig. 23. In a beam power 
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tube, pentode, or tetrode, 100-per-cent 
plate modulation can be obtained with- 
out serious distortion on modulation 
peaks if the screen-grid (grid-No.2) volt- 
age is modulated simultaneously with, 
and in the same proportion as, the plate 
voltage. The method used to modulate 
the screen grid depends on the type of 
screen-grid-supply circuit used. If secreen- 
grid voltage is obtained from a separate 
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supply, the method shown in Fig. 24(a) 
may be used. If screen-grid voltage is 
obtained from the plate supply through 
a series resistor, the resistor should be 
connected to the modulated side of the 
plate supply circuit, as shown in Fig. 
24(b). In all such cases, the modulator 
must be capable of supplying af power 
at least equal to one-half the combined 
de inputs to the plate and screen-grid 
circuits. 


A circuit in which modulation power 
is applied only to the plate of a beam 
power tube is shown in Fig. 24(c).There- 
actance of the af choke at the lowest 
modulating frequency should be at least 
equal to the de screen-grid voltage di- 
vided by the de screen-grid current. 


The plate-circuit efficiency of a 
plate-modulated class C amplifier is 
usually in the order of 65 to 70 per cent. 


Contro!l-grid (grid-No.1) or “grid- 
bias” modulation requires very little 
modulating power and can provide good 
linearity. However, the power output 
obtainable is only one-third to one-half 
that obtainable with plate modulation, 
and plate-circuit efficiency is not usually 
greater than 33 per cent. 


In control-grid modulation, the 
audio or video modulating voltage is 
connected in series with the bias supply 
for the class C amplifier. Consequently, 
the operating point of the modulated 
amplifier varies with the modulation. In 
order to obtain 100-per-cent modulation 
with good linearity, the plate current 
and effective plate voltage must swing © 
between zero and twice their unmodu- 
lated values on the peaks of the modu- 
lating signal. The de plate voltage, there- 
fore, can only be about one-half that for 
plate modulation. Operating conditions, 
plate-circuit efficiency, and power out- 
put are almost identical with those for 
class B rf service. 


The modulator must be capable of 
supplying the power required by the grid 
of the modulated amplifier on the posi- 
tive peaks of the modulating signal. It 
must also have good output regulation 
because of the wide variation in the load 
impedance presented by the grid-circuit 
over the entire modulation cycle. The 
driver supplying the unmodulated car- 
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rier and the bias supply for the modu- 
lated amplifier must also have very good 
regulation to avoid serious distortion. 
Bias must be obtained from a separate 
low-impedance, fixed supply, and not 
from a grid resistor or cathode resistor. 


Because pentodes and beam power 
tubes are substantially free from the sec- 
ondary-emission effects which occur in 
other multigrid types when the screen 
grid (grid No.2) becomes more positive 
than the plate, they may use screen-grid 
modulation without danger of serious 
distortion. Screen-grid modulation is 
similar to grid-bias modulation in that 
it requires relatively little af power, and 
provides substantially the same power 
output and efficiency. Unlike grid-bias 
modulation, however, it does not require 
the use of fixed bias or good driver regu- 
lation. 


When screen-grid voltage is ob- 
tained from aseparate supply, the modu- 
lating voltage may be connected directly 
in series with the supply circuit, asshown 
in Fig.25(a).When screen-grid voltage is 
obtained by the series-resistor method, . 
itis generally necessary tousethe“‘clamp- * 
tube’? method of modulation shown in 
Fig. 25(b). 

Suppressor-grid (grid-No.3) mod- 
ulation can be used with certain beam 
power tubes and pentodes. Operating 
conditions are similar to those used in 
screen-grid modulation, except that the 
suppressor grid is supplied with a fixed 
negative de bias voltage in addition to 
the modulating voltage. This bias volt- 
age is adjusted so that the plate current 
and rf output. current of the modulated 
amplifier under carrier conditions are 
one-half those obtained in class C teleg- 
raphy service with zero voltage on the 
suppressor grid. Under these conditions, 
the modulator is required to supply only 
a peak voltage equal to the suppressor- 
grid bias, and does not have to supply 
power because the suppressor-grid is not 
driven positive. Suppressor-grid modu- 
lation has only limited application, how- 
ever, because relatively few beam power 
tubes and pentodes have the neccessary 
linear relation between suppressor-grid 
voltage and plate current. 

Cathode modulation combines the 


characteristics of plate and grid-bias 
modulation. The modulating voltage is 
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introduced in the common de cathode- 
return circuit of the class C amplifier 
and, therefore, varies the plate volt- 
age and grid bias simultaneously. This 
method requires less modulating power 
than plate modulation, and permits the 
modulated amplifier to be operated with 
a plate-circuit efficiency proportional to 
the amount of modulating power avail- 
able. However, the power output ob- 
tainable is less than that obtainable with 
plate modulation. 


The type of coupling used between 
a modulator and the modulated circuit 
of a class C rf amplifier depends prima- 
rily on the amount of modulating power 
required. In suppressor-grid modulation 
or “‘clamp-tube” screen-grid modulation, 
it is usually practicable to use resistance- 
capacitance or impedance coupling be- 
cause little or no modulating power is 
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required. In other cases, it is usually 
necessary to employ transformer cou- 
pling to obtain proper impedance match- 
ing and most efficient use of the avail- 
able modulator power. 


The bypass capacitors shown in 
Figs. 28 through 25 should have very 
low reactance at the rf carrier and side- 
band frequencies and high reactance at 
the highest modulating frequency. The 
modulation transformer must convert 
the equivalent resistance of the modu- 
lated de supply circuit into the proper 
plate or plate-to-plate load resistance, 
Z, for the modulator output tubes and, 
consequently, should have a primary- 
to-secondary turns ratio, N,/N,, equal 
to »/Z1/E, where I and E are the aver- 
age current and dc input voltage of the 
modulated circuit, respectively. 


The value used for I in this ealcu- | 


lation is the current under carrier condi- 
tions (no modulation). In the ease of 
plate modulation it is the total de plate 
current; in the case of combined plate 
and screen-grid modulation using series- 
resistor screen-grid supply, it is the sum 
of the de plate and screen-grid currents. 
In the case of grid-bias modulation, I is 
the de grid current and E the grid-bias 
voltage. 


Frequency Multiplication 


Any amplifier which generates har- 
monics can be used as a frequency multi- 
plier provided the desired harmonic of 
the excitation frequency is present in 
the plate-current pulse.Thefundamental _ 
and other harmonics may then be elimi- 
nated by means of a plate-tank circuit 
tuned to the desired harmonic. This pro- 
cedure can be repeated in successive 
stages as often as desired. 

By frequency multiplication, high- 
frequency carriers having a very high 
degree of frequency stability can be ob- 
tained. Frequency multiplication also 
makes it possible to obtain output in 
several harmonically related frequency 
bands (such as those assigned for ama- 
teur. service) from a single oscillator cir- 
cuit. For example, an oscillator operating 
in the 80-meter band (at a frequency be- 
tween 3.5 and 3.58 megacycles per sec- 
ond) can be used with a series of fre- 
quency-doubler stages to obtain output 
in the 40-, 20-, and 10-meter bands. 
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Frequency multipliers are almost 
invariably class C amplifiers because 
maximum harmonic output can be 
achieved under class C conditions.When 
a class C amplifier is operated under 
the conditions normally employed for 
“straight-through”? amplifier service, 
however, its efficiency as a frequency 
multiplier is relatively poor because 
even the strongest harmonics represent 
only a small fraction of the total power 
output. To obtain good efficiency in 
multiplier service, it is necessary to se- 
lect a plate-conduction angle which has 
high harmonic content at the desired 
harmonic frequency. Consequently, fre- 
quency multipliers require substantially 
higher bias and excitation voltages and 
more driving power than “‘straight- 
through’”’ class C amplifiers. The plate- 
circuit efficiency that can be achieved 
is usually not more than 60 per cent 
(doubler operation), and decreases rap- 
idly as the degree of. multiplication is 
increased. 


Frequency multiplication of more 
than four is seldom practicable in a sin- 
gle stage because of the relatively small 
output at the high harmonics and the 
large amounts of driving power required. 
Although a triode frequency multiplier 
does not require neutralization because 
the grid and plate circuits are not tuned 
to the same frequency, neutralization 
can be used to reduce the amplitude of 
undesired frequency components in the 
plate-current waveform. and thus in- 
crease the output at the desired har- 
monic frequency. 


Because of its smaller conduction 
angle, a frequency multiplier is more 
sensitive to small changes in excitation 
voltage and loading than an equivalent 
“straight-through” class C amplifier 
and, therefore, has poorer output 
regulation. From the excitation stand- 
point, this difficulty can be minimized 
by the use of beam’ power tubes or 
pentodes rather than triodes. Improved 
regulation can also be obtained by the 
use of tubes in parallel. Very good out- 
put regulation can be obtained in dou- 
bler service by the use of a “push-push” 
circuit such as that shown in Fig. 26. In 
this type of circuit, the grids are excited 
in push-pull so that the tubes conduct 
alternately on successive half-cycles of 
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the excitation voltage. Because the plates 


-are connected in parallel, two pulses of 


plate current flow in the common plate- 
tank circuit for each excitation cycle, 
doubling the power output and reducing 
the output impedance to one-half the 
value for one tube. 
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Fig. 26 


Additional information on the char- 
acteristics of frequency multipliers and 
the efficiencies obtainable for various 
degrees of multiplication is given in the 
Power-Tube Circuit-Design Considera- 
tions Section. 


Oscillators 


RF power oscillators are usually 
class C amplifiers which obtain excita- 
tion from their own output circuits and 
employ either quartz crystals or induct- 
ance-capacitance tuned circuits as fre- 


‘ quency-determining elements. Crystal- 
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controlled oscillators can provide the 
highest degree of frequency stability, 
and are used in equipment which oper- 
ates entirely or predominantly on fixed 
frequencies or on fixed harmonically re- 
lated frequencies. In general, mechanica! 
considerations make it impracticable to 
cut crystals for fundamental frequencies 
higher than about 20 megacycles per 
second. A technique known as “‘overtone 
operation,’ however, permits crystals 
to be used for the control of oscillators 
operating at frequencies up to 100 mega- 
cycles per second and higher. Repre- 
sentative crystal oscillators are shown 
in the Circuits Section. 


Inductance-capacitance frequency- 
determining elements are used for oscil- 
lators which must be capable of operating 
at any frequency within a specific band. 
They are also used for oscillators which 
must operate at frequencies above and 
below those for which crystals can be 
cut. The mechanical form of the LC 
tank and the type of oscillator circuit 
employed are usually determined by the 
operating frequencies involved. At the 
lower radio frequencies, well-designed 
electron-coupled oscillators employing 
conventional coils and tuning capacitors 
can provide stabilities comparable to 
those obtained in crystal oscillators. 
When followed by suitable frequency- 
multiplier stages, such oscillators can be 
used to control equipment operating at 
frequencies up to about 30 megacycles 
per second. Tuned-line oscillators of the 
type shown in the Circuits Section are 
usually employed in very-high-frequency 
(vhf) equipment. Ultra-high-frequency 
(uhf) oscillators usually require the use 
of coaxial- or cavity-type circuits as fre- 
quency-determining elements. 


Circuit Configuration 


The amplifier applications discussed 
in this chapter have been illustrated by 
“grid-drive” circuits of the type shown 
in Fig. 16. In this type of circuit, the 
grid is employed as the ‘‘drive”’ elec- 
trode, the plate as the ‘‘output’’ elec- 
trode, and the cathode as the “‘ground”’ 
or reference electrode common to the 
input and output circuits of the tube. 

As mentioned previously, a grid- 
drive triode rf amplifier must be neu- 
tralized to cancel the regenerative feed- 
back which takes place through the grid- 
plate capacitance of the tube. Neutrali- 
zation, however, becomes less effective 
and more difficult to achieve as the 
operating frequency is increased because 
of unavoidable resonance effects in the 
components of the neutralizing circuit. 
These effects alter the phase of the neu- 
tralizing voltage and, in most cases, 
make it impossible to obtain neutraliza- 
tion at frequencies of more than a few 
hundred megacycles. Although multi- 
grid tubes capable of operating as grid- 
drive uhf amplifiers are available, tri- 
odes are generally preferable for uhf 
service because of their lower noise and 
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shorter electron-transit time, and be- 
cause their simpler electrode structures 
and power-supply requirements make 
them more readily adaptable to instal- 
lation in coaxial and cavity-type uhf 
tank-circuit components. 

In many cases, this difficulty may 
be overcome by the use of “ecathode- 
drive” circuits such as that shown in 
Fig. 27. In this method of operation, the 
cathode is the “‘drive”’ electrode and the 
grid is the “‘ground”’ electrode common 
to the input and output circuits. The 
grid thus acts as an electrostatic shield 
between the input and output terminals, 
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and reduces internal feedback in the 
same manner and to approximately the 
same degree as the screen grid (grid 
No.2) of a multigrid tube. 


A cathode-drive amplifier requires 
more driving power than a grid-drive 
amplifier because its input is shunted 
not only by the grid-cathode capacitance 
but also by the plate resistance, rp, and 
load resistance, R,, in series. This addi- 
tional power is not wasted, however, but 
is added to the output because the driv- 
ing voltage and plate-supply voltage are 
effectively in series across the load. The 
input of a cathode-drive amplifier is also 
shunted by the heater-cathode capaci- 
tance or by the capacitance to ground of 
the filament-supply circuit. This capaci- 
tance, however, may be neutralized by 
the use of suitable rf chokes in the heater 
or filament circuit. 


A “cathode follower.”? shown in 
Fig. 28, is a grid-drive amplifier in which 
the cathode is used as the output elec- 
trode and the plate as the ground or 
common terminal of the input and out- 
put circuits. Because the grid-eathode 
capacitance of the tube does not shunt 
the driving circuit, the cathode follower 
has higher input impedance than a con- 
ventional grid-drive amplifier and, con- 
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sequently, requires less driving power 
for the same power output. The output 
impedance, which is composed of the ex- 
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ternal cathode resistance, R,, and the 
plate resistance, r,, of the tube in paral- 
lel, can be made as low as desired by the 
use of a suitable cathode resistor. Be- 
cause the driving voltage and output are 
both developed across Rx, the voltage 
gain cannot exceed unity. Substantial - 
power gains can be achieved, however, 
by the transformation from a high to a 
low impedance. 


Because the voltage gain of a cath- 
ode follower is always less than unity, 
this type of amplifier cannot oscillate 
and, therefore, does not require neu- 
tralization, regardless of the operating 
frequency. 


Power-Tube 


Circuit-Design 


The performance of a power tube 
depends not only on the conditions un- 
der which the tube is operated but also 
on the design of the associated circuits. 


Proper circuit design assures eco- 
nomical and effective use of tubes and 
other components, simplifies equipment 
adjustment, provides for stable opera- 
tion, thereby minimizing the likelihood 
of interference with other services, and 
provides a substantial measure of pro- 
tection for the equipment, as well as 
greater personal safety. 


In the production of moderate to 
large amounts of power at audio or radio 
frequencies, a signal or voltage having 
suitable characteristics is usually gen- 
erated at a low power level. This signal 
is‘then amplified in one or more stages 
until the desired power level is achieved. 
In rf equipment, one or more amplifier 
stages may also be used to modify some 
characteristic of the signal, such as fre- 
quency, phase, or instantaneous ampli- 
tude.Consequently,the individual stages 
usually operate under substantially dif- 
ferent conditions. Power-tube equip- 
ment, therefore, is designed one stage 
at a time, the usual procedure being to 
start with the output stage and work 
backward through preceding stages to 
the oscillator or input stage of the 
equipment. The design of a stage in- 
volves selection of the most suitable 
tube type; design of input and output 
coupling circuits; design of power-sup- 
ply circuits; design of circuits for con- 
trolling gain or power output, or for 
varying the instantaneous amplitude, 
frequency, or phase of the output signal; 
and provision of means for stabilization 
against self-oscillation or other condi- 
tions which may result in interference, 
unauthorized radiations, distortion, or 
other undesirable effects. 


In af equipment, all stages usually 
operate into non-resonant loads and 
have substantially the same frequency- 
response characteristics. The de input 
to the tubes is constant, and power out- 
put is controlled by attenuation of the 
signal at a relatively low-level point in 
the system and/or by the use of remote- 
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cutoff tubes. Input, interstage, and out- 
put coupling is fixed, and control of 
over-all frequency response, where re- 
quired, is usually accomplished by fixed 
or adjustable filters in one or more 
stages. Stabilization seldom involves 
procedures other than those necessary 
to prevent -self-oscillation or minimize 
distortion. 

In rf power-tube equipment, all 
stages usually operate into resonant 
loads. In a transmitter, individual stages 
may operate at different frequencies and, 
in many cases, each stage must also be 
capable of operating at any frequency 
within one or more bands. The power - 
output of an rf stage is controlled by ad- 
justment of the de input, rf excitation, 
and loading. In transmitters, considera- 
tion must also be given to the design of 
“keying” or modulating circuits. Be- 
cause the input and output impedances 
of rf amplifier stages vary considerably 
with changes in operating frequency, ex- 
citation, and loading, interstage and 
output coupling circuits are generally 
made adjustable. 


Stabilization of rf equipment usually 
involves the elimination not only of self- 
oscillation, but also of undesired har- 
monies, and may also involve the isola- 
tion and elimination of parasitic oscilla- 
tions in circuit components and wiring. 


Tube Selection 


The selection of the most suitable 
tube type for a particular application 
depends to a large extent upon the type 
of primary power available and the de- 
sired power sensitivity. Tubes having 
the same filament voltage or current 
ratings should be used throughout the 
equipment wherever possible to simplify 
power-supply requirements. Driving- 
power requirements vary widely with 
application, operating frequency, type 
of circuit employed, and other factors. 
Because of its importance in circuit de- 
sign, driving power is discussed at 
greater length later in this section. Me- 
chanical considerations such as equip- 
ment space limitations, layout, and ven- 
tilation, as well as economic considera- 
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tions, also affect tube selection. 


An initial selection of types having 
suitable filament-voltage, plate-voltage, 
plate-input, and plate-dissipation rat- 
ings for a particular application can be 
made from the power-tube selection 
guides in the Application Tables Section. 
The final selection is then made by com- 
parison of the technical data for the in- 
dividual types. 


In the selection of a tube for use as 
an unmodulated rf amplifier, frequency 
multiplier, or oscillator, the maximum 
plate-input and plate-dissipation ratings 
and the relative plate-circuit efficiency 
of the tube at the highest frequency at 
which the equipment is to operate must 
be considered. When ability to change 
frequency quickly is an important con- 
sideration in the design of a transmitter, 
it is desirable to select types which re- 
quire few or relatively minor changes in 
operating conditions with changes in 
frequency. In this respect beam power 
tubes and other multigrid types are 
generally superior to triodes. 


Additional factors which must be 
considered in the selection of tubes for 
use as modulated rf amplifiers depend 
on the type and degree of modulation to 
be employed.These factors are discussed 
in the Power-Tube Applications Section 
and in the Technical Data Section. 


Multiple-Tube Stages 


Most satisfactory operation of 
parallel, push-pull, or push-pull-parallel 
stages is obtained when the plate cur- 
rents of the individual tubes are equal. 
Equalization of average plate currents 
minimizes the danger of excessive plate 
dissipation in one or more tubes, partic- 
ularly in stages which obtain bias from a 
common fixed supply or a common grid 
resistor. Equalization of zero-signal plate 
currents in push-pull af amplifier stages 
substantially aids the cancellation of 
even-order harmonic distortion. For 
complete cancellation of even-order har- 
monies, the plate-current excursions in 
the two sides of a push-pull stage must 
also be equal. This type of equalization 
(dynamic balance) is difficult to achieve, 
however, because of the large number of 
tube and circuit variables involved. 


Zero-signal or average plate cur- 
rents in multiple-tube stages are most 
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easily equalized by means of individual 
grid-bias adjustments. The particular 
method used in any case depends on the 
type of cathode employed in the tubes 
and on the circuit configuration. Two 
methods in general use are shown in 

Fig. 29. 


Multiple-tube stages employing 
beam power tubes and other multigrid 
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types should be provided with individ- 
ual adjustments for screen-grid (grid- 
No.2) voltage as well as for control-grid 
(grid-No.1) bias. Such adjustments make 
it possible to avoid excessive screen-grid 


~ dissipation in individual tubes and are 
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frequently of considerable aid in obtain- 
ing plate-current equalization. 


AF Power Amplifiers 


Class A af power amplifiers do 
not normally draw grid current or re- 
quire driving power. Furthermore, they 
draw substantially constant plate and 
screen-grid currents and, therefore, can 
employ simple cathode-resistor (self) 
bias. After the most suitable tube type 
has been selected and the tube operating 
conditions determined, the principal 
considerations in the design of a class 
A amplifier are: (1) the selection of a 
driver capable of supplying the required 
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peak driving voltage; (2) the selection class ABi af power amplifiers are sub- 
of input and output coupling devices stantially the same as those for class A 
having the desired frequency and im- amplifiers, except that special considera- 
pedance characteristics; (8) theselection tion must be given to the characteristics 
of bypassing and decoupling components _ of plate and screen-grid (grid-No.2) sup- 
necessary to minimize hum, assure sta- ply circuits, and to the method used for 
bility, or improve the over-all frequency obtaining grid bias. Because the average 
response. plate and screen-grid currents of a class 

For this class of amplifier,the driver AB, amplifier vary with the amplitude 
may be a class A voltage amplifier and ~ of the driving signal, serious distortion 
the input-coupling device a simple re- and inadequate power output may re- 
sistance-capacitance network. Resist- sult on large input signals unless plate 
ance-capacitance coupling provides good and screen-grid supply voltages are well 
frequency-response characteristics eco- regulated and the bias is extremely sta- 
nomically and permits the use of simple ble. For optimum performance, plate- 


CLASS A POWER 
DRIVER AMPLIFIER 


ee] O PLATE 


O PLATE 
SUPPLY SUPPLY 
VOLTAGE VOLTAGE 


Fig. 30 


phase-inverter circuits for driving push- supply regulation should be within 10 
pull stages. Transformer coupling can per cent, screen-grid-supply regulation 
also be used between the driver and the within 5 per cent, and grid-bias-supply 
class A power amplifier. Interstagetrans- regulation within 3 per cent. 
formers having wide frequency response Class B and class ABz2 af power 
are relatively expensive, however, and amplifiers normally draw grid current 
are seldom used unless a substantial on large input signals and, therefore, re- 
voltage step-up must be obtained be- quire appreciable driving power. Power 
tween driver and class A power amplifier. output, frequency response, and har- 
Plate- and screen-grid-supply cir- monic distortion are critically dependent 
cuits for single-ended class A power am- on the circuit constants employed in the 
plifiers must be well filtered to minimize amplifier and in the driving circuit. Con- 
hum and undesired coupling with other sequently, the design of a class B or class 
stages in the equipment. These circuits, AB», amplifier involves the design of a 
as well as the cathode-bias resistor, must complete system, including the driver 
also be adequately bypassed tothe cath- stage, the interstage coupling circuit, 
ode at the lowest frequency to be repro- the output (class B or class AB.) stage, 
duced to assure full output from asingle- and the power-supply and bias circuits 
ended stage. When particularly good for both stages. i 
response at low audio frequencies is re- The driver must be capable of sup- 
quired in a single-ended stage, it may be plying both the signal power required to 
necessary to use parallel feed, as shown drive the class B or class AB; stage to 
in Fig. 30, to eliminate unbalanced de full output and the power lost in the 
from the output transformer and the interstage coupling circuit. 
driver transformer. The driving circuit must also have 
Circuit-design considerations for very good regulation characteristics be- 
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cause the input impedance of a class B 
stage varies from a very high value on 
small input signals (open-circuit value 
when no grid current is drawn) to a very 
low value on large input signals (when 
maximum grid current is drawn). Con- 
sequently, it is usually necessary to use 
an amplifier having very low output im- 
pedance as the driver, and an efficient 
transformer as the interstage coupling 
device. For minimum over-all harmonic 
distortion, the driver should be a push- 
pull class A or class AB, amplifier. If 
the driver stage uses triodes, it may be 
operated into a load impedance higher 
than that normally used for the tube 
type employed to minimize distortion 
at some reduction of available output 
power. 


The interstage or ‘driver’ trans- 
former must provide the proper load for 
the driver under maximum-drive condi- 
tions (i.e., when the input impedance of 
the output stage is minimum).and, there- 
fore, is usually designed as a step-down 
transformer. The step-down ratio re- 
quired will depend on the specific tube 
types used in the driver and output 
stages, the load resistance used for the 
output stage, the peak power efficiency 
of the driver transformer, and theamount 
of harmonic distortion that can be 
tolerated in the output. 


The driver transformer must also 
have the desired frequency-response 
characteristics when operated into a 
very high load impedance (or even an 
open circuit) such as that presented by 
the grid circuit of the class B or class 
AB, stage on very small driving signals. 
To assure good response at the higher 
audio frequencies, the transformer must 
also be designed to have low leakage re- 
actance. In addition, the resistance of 
the secondary windings must be kept 
low to minimize de voltage drops which 
might affect the operating bias during 
grid-current flow. 


For maximum power output and 
minimum harmonic distortion, the op- 
erating point of a class B or class AB, 
amplifier must not be affected by the 
normal variations in average plate, 
screen-grid, and control-grid currents. 
Consequently, bias must be obtained 
from a separate fixed supply, such as a 
battery or a rectifier having very low in- 
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ternal resistance, and plate and screen- 
grid supplies must have exceptionally 
good regulation characteristics. For op- 
timum performance, plate-supply regula- 
tion for class B and class AB» amplifiers 
should be within 5 per cent, and screen- 
grid-supply and grid-bias-supnly regu- 
lation should be within 3 per cent. 

Output transformers for class B and 
class AB, amplifiers should have low- 
resistance windings to minimize power 
losses at the large plate currents which 
flow under maximum-signal conditions. 
They should also have very low leakage 
inductance to assure good response at 
the higher audio frequencies and to min- 
imize the danger of parasitic oscillations 
and “ringing.”’ 


Modulators 


An af power amplifier used to modu- 
late a class C rf amplifier must be capa- 
ble of delivering an undistorted power 
output equal to one-half the average 
power in the modulated circuit to per- 
mit 100-per-cent modulation. In addi- 
tion, the modulation transformer must 
convert the equivalent resistance of the 
modulated circuit into the proper plate- 
load resistance for the modulator stage. 


The average power, Wa, in watts in 
the modulated circuit is equal to EI, and 
the effective resistance, Re, is equal to 
E/I, where E is the de potential across 
the modulated circuit in volts and I is 
the total direct current in amperes. The 
proper turns ratio (primary to second- 
ary), N:/N2, for the modulation trans- 
former is then given by 


vee 


N2 R2 


where R; is the effective plate (or plate- 
to-plate) load resistance required for the 
af amplifier and R; is the effective re- 
sistance of the modulated circuitin ohms. 


Example (1): Determine the amount 
of af power, Wo, required for 100-per- 
cent plate modulation of push-pull class 
C 812-A triodes operating under ICAS 
conditions. (Values are given in the tech- 
nical data for the 812-A under Plate- 
Modulated RF Power Amplifier— Class 
C Telephony, Typical Operation.) 

Wee Rhee Dy a0 A) OES) 116 watts. 


9 
yah 


This amount of af power can be obtained 
from a push-pull 811-A class B amplifier 
operating under CCS conditions at a de 
plate potential of 750 volts. (Values are 
given in the technical data for the 811-A 
under AF Power Amplifier and Modu- 
lator— Class B, Typical Operation.) The 
effective plate-to-plate load resistance 
required for the 811-A’s is 5100 ohms. 
The equivalent resistance of the 812-A 
plate circuit is 
1250 


Re= 5579.140 
or approximately 4500 ohms. 
Consequently, the turns ratio (pri- 
mary to secondary) required for the 
modulation transformer is 


Ni 5100 _ 

Na Wi 4500 
Example (2): Determine the amount of 
af power, Wo, required for 100-per-cent 
simultaneous plate and screen-grid mod- 
ulation of a single 813 class C amplifier 
operating under ICAS conditions. (Val- 
ues are given in the technical data for 
the 813 under Plate-Modulated RF 
Power Amplifier—Class C Telephony, 
Typical Operation.) Screen-grid voltage 
for the 813 is obtained through a series 
voltage-dropping resistor from the plate 
supply, as shown in Fig. 24(c). 


_Wa_(2000)(0.200+0.040) 
2h 2 


= 4464 


m (approx.) 


Wo =240watts 


This amount of power can be obtained 
from a push-pull 811-A class B amplifier 
operating under ICAS conditions at a de 
plate potential of 1000 volts. (Values are 
given in the technical data for the 811-A 
under AF Power Amplifier and Modu- 
lator—Class B, Typical Operation.) The 
effective plate-to-plate load required for 
the 811-A’s is 7400 ohms. The equiva- 
lent resistance of the 813 plate and screen- 
grid circuit is 
2000 


Re= 9300-+-0.040 
or approximately 8400 ohms. 
Consequently, the turns ratio (pri- 
mary to secondary) required for the 
modulation transformer is 


N “i 7400 0.94 


N, © 8400- 


= 8333 


= j (approx.) 
In the design of af power amplifiers 
for modulator service, consideration 


RCA Transmitting Tubes 


32 


should also be given to the magnetizing 
effect of the unbalanced de current flow- 
ing in the secondary windings of the 
modulation transformer. If this current 
is large enough to cause a decrease in 
low-frequency response, a suitable block- 
ing capacitor and af choke should be 
used to isolate the unbalanced de cur- 
rent from the secondary winding. 


RF Power Amplifiers 


Class B and class C rf power am- 
plifiers normally operate into reso- 
nant load circuits which can be designed 
to filter out undesired harmonics of any 
order. Consequently, push-pull circuits 
do not have to be used to minimize even- 
order harmonics. Push-pull operation is 
sometimes used for “straight-through” 
class B and class C amplifier stages, how- 
ever, as a means of obtaining increased 
output or improved operation at the 
higher radio frequencies. It is also used 
in frequency-multiplier service as a 
means of emphasizing odd-order har- 
monic frequencies. 


Linear RF Power Amplifiers 


For single-sideband suppressed- 
carrier (SSB) operation, only one side- 
band is transmitted, and the carrier is 
suppressed to the point of nonexistence, 
as shown in Fig. 31. In an SSB transmit- 
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ter, the signal to be transmitted is usually 
generated at a low frequency, converted 
to the transmitted frequency in one or 
more stages of frequency conversion, 
and amplified to the desired power level 
by linear rf power amplifiers. An SSB re- 
ceiver performs similar functions in the 
inverse order and, except for the demod- 
ulating stage, does not differ significantly 
from the conventional superheterodyne 
communications receiver. 


The generation of SSB signals is 
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simplified by use of a low-level stage 
called an exciter, which amplifies the sig- 
nal to the level necessary to drive the 
power amplifiers of the system. The 
driving power required is usually small 
because high-gain beam power tubes are 
used in most power amplifiers. This driv- 
ing power, which may be as small as a 
fraction of a watt, can be easily obtained 
with receiving-type tubes; however, in 
the special case of zero-bias cathode- 
driven power amplifiers, drive require- 
ments are substantially higher. 


Single-sideband transmission  re- 
quires the use of linear rf power ampli- 
fiers because the amplitude and phase 
relationships of thesideband components 
of the signal must be faithfully main- 
tained. The required fidelity may be 
achieved by choosing a power amplifier 
tube having a linear transfer character- 
istic, using feedback circuits to enhance 
the linearity of the stage, and operating 
the power-amplifier tube at almost class 
A operation, within plate dissipation rat- 
ings. High efficiency, however, is best 
achieved by operation at close to class 
B conditions. These conflicting demands 
require a compromise between linearity 
and efficiency. 


Linear rf power tubes should be 
capable of high gain and high plate dis- 
sipation. High gain permits the use of 
receiving-type tubes in the exciter stage 
and enhances reliability by reducing the 
number of stages necessary to achieve a 
specified power level. Power-conversion 
efficiency must also be considered, but 
compromise with linearity should be 
made only after satisfactory distortion 
levels have been achieved. 


The classes of operation suitable for 
linear rf power amplifiers include: class 
A, class AB,, class AB,, class B with 
bias, and class B with zero bias. Class A 
operation is the most linear, but is also 
theleast efficient. Application is generally 
limited to low-power-level amplification. 
Class AB, is the best compromise of 
linearity, efficiency, and gain, except for 
the special cases noted for the other classes 
of operation. Inspecial cases, beam power 
tubes are operated as class AB, ampli- 
fiers when the power level must be main- 
tained at the expense of linearity; under 
similar conditions, low- and medium- 
mu triodes are operated at class B with 
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_bias. For high-mu triodes, operation as 
class B with zero bias provides circuit 
simplicity, good linearity, and efficiency, 
but has poor gain and requires high driv- 
ing power. 


Driving Power 


One of the most important con- 
siderations in the design of a class B or 
class C rf power-amplifier stage is the 
provision of adequate driving power. 
The data for most newer tube types lists 
“typical” driver-power output, which 
represents circuit and tube losses. This 
value is the actual power measured at 
the input to the grid-No.1 circuit and, 
therefore, changes as the stated condi- 
tions change. The “typical” driving 
power listed in the data for many older 
types indicates only the signal power 
dissipated in the internal grid-cathode 
circuit of the tube and in the resistance 
of the bias circuit. These figures do not 
normally include driving power that 
may be lost in tube sockets or in the 
components and wiring of driving cir- 
cuits, or tube losses due to electron- 
transit-time phenomena, internal lead 
impedances, or other factors. 


The driver stage must be capable 
of delivering sufficient signal power to 
supply all the tube and circuit losses. 
Although these losses vary with fre- 
quency, tube operating conditions, cir- 
cuit configuration, and the components 
and layout of the circuit, they can be 
estimated with reasonable accuracy for 
“straight-through”? amplifiers. At fre- 
quencies up to about 30 megacycles per 


_second, total tube and circuit losses are 


approximately twice the driving-power 
figures given in the tube data. At higher 
frequencies, electron-transit-time losses 
and other tube and circuit losses increase 
so rapidly that it is generally necessary 
to use a driver stage capable of supply- 
ing 3 to 10 times the driving power 
shown in the tube data. 


The driving power available for a 


_ class C amplifier or frequency multiplier 


should be sufficient to permit saturation 
of the driven tube, i.e., a substantial in- 
crease or decrease in driving power 
should produce no appreciable change 
in the output of the driven stage. This 
consideration is particularly important 
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when driving power is obtained from a 
series of frequency-multiplier stages be- 
cause such stages have much poorer out- 
put regulation than “straight-through”’ 
amplifiers. Care must be used, however, 
to assure that the maximum current or 
input ratings of the driven tube are not 
exceeded. 


Because the average plate and 
screen-grid (grid-No.2) currents drawn 
by a properly excited class B or class C 
rf amplifier remain substantially con- 
stant, regulation of plate and screen- 
grid supplies is not necessary. A plate 
supply for a class C stage, however, 
should be capable of supplying very high 
peak currents, particularly when the 
stage is operated as a frequency multi- 
plier. 

In cathode-drive circuits, driver- 
power output and the developed rf power 


(a) 


output act in series to supply the load 
circuit. If the driving voltage and grid- 
No.1 current are increased, the output 
invariably increases. Such is not the case 
in a grid-drive circuit, in which a satu- 
ration effect occurs; i.e., above a certain 
value of driving voltage and current, 
the output increases very slowly and may 
even decrease. Therefore, a cathode- 
drive stage should not be driven near 
saturation because the maximum grid- 
No.2 input may be exceeded. 


During the tuning of a cathode-drive 
rf amplifier, variations in the load on 
the output stage produce corresponding 
variationsin theload on the drivingstage. 
This effectisindicated by a simultaneous 
increase in the plate currents of both the 
output and driving stages. 
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Grid-Bias Considerations 


Because class B rf amplifiers are 
used almost exclusively as output ampli- 
fiers in radiotelephone transmitters em- 
ploying low-level amplitude modulation, 
they must have extremely linear charac- 
teristics to avoid distortion of the modu- 
lated signals. These amplifiers are not 
biased to cutoff but to a value deter- 
mined by the amplitude of the unmodu- 
lated rf driving signal, and their opera- 
tion is usually limited to a relatively 
narrow region of the characteristic. Bias 
must usually be obtained from a sepa- 
rate fixed supply, such as a battery or a 
rectifier, having very good output regu- 
lation. (Self-bias obtained from a heavily 
bypassed cathode resistor can be used 
for certain beam power tubes.) Both the 
bias and the maximum amplitude of the 
driving signal must be readjusted if the 


plate voltage is changed. 

Fig. 32 illustrates the use of fixed 
bias in rf stages having various circuit 
configurations.The battery symbol indi- 
cates any de source capable of supp'ying 
the required voltage and having good 
regulation. The rf chokes and bypass 
capacitors are used to exclude the rf grid 
voltage from the bias supply. When a 
tuned grid circuit is used, as shown in 
Fig. (82c), the rf choke usually is not re- 
quired, and in some cases may even be 
detrimental to the operation of thestage. 
The use of the wrong value of rf choke 
in the grid circuit of an rf amplifier may 
result in parasitic oscillations, especially 
when a similar choke is used in the plate 
circuit. 


Batteries, rectifiers, or other de 


sources having high internal resistance 
should not be used as fixed-bias supplies. 
If such devices are used, the normal flow 
of grid current may charge the batteries 
to voltages greater than their rated val- 
ues, or may increase the voltage drop in 
the rectifier bleeder. The resulting in- 
crease in total operating bias may cause 
a substantial reduction in the power out- 
put of the stage. ; 


Class C amplifiers generally use grid- 
resistor bias obtained by grid rectifica- 
tion of the driving signal because large 
bias voltages are required (approxi- 
mately twice cutoff value, or more). 


The value required for the grid re- 
sistor (in ohms) is equal to the negative 
grid bias (in volts) divided by the de grid 
current (in amperes). If the de grid cur- 
rent of two tubes in parallel or push-pull 
flows through a common grid resistor, 
the value of the resistor is one half that 
for a single tube. Typical class C ampli- 
fier stages using grid-resistor bias are 
shown in the Circuits Section. 


Although grid-resistor bias is eco- 
nomical as regards supply requirements 
and circuit components, and adjusts it- 
self automatically to the amplitude of 
the driving signal, it provides protection 
only when adequate excitation is applied 
to the stage. Consequently, class C am- 
plifiers should generally be supplied with 
sufficient fixed or self bias to limit the 
zero-signal plate and screen-grid cur- 
rents to safe values in the event that ex- 
citation fails or is accidentally removed. 


The value required for a self-bias 
cathode resistor (in ohms) is equal to the 
required self-bias voltage (in volts) di- 
vided by the total cathode current (in 
amperes). In a triode, the total cathode 
current is the sum of the de plate cur- 
rent and de grid current. Ina beam power 
tube or tetrode, de sereen-grid (grid- 
No.2) current must be included in the 
cathode current. In a pentode having an 
independent suppressor grid (grid No.3), 
any current drawn by the suppressor 
grid must also be included. 


Plate-modulated class C amplifiers 
are usually operated with higher grid- 
bias voltages than unmodulated ampli- 
fiers because a linear modulation char- 
acteristic usually requires the bias to 
vary with the modulaing voltage, and 
this variation is easier to obtain if it is 
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not too large a fraction of the total bias. 
It is usually necessary to use a combina- 
tion of fixed and grid-resistor bias to 
provide the desired variation in bias volt- 
age. The grid resistor should not be by- 
passed for audio frequencies. 


Grid bias for grid-modulated class C 
amplifiers must be extremely stable to 
avoid distortion of the modulated car- 
rier and excessive dissipation. Conse- 
quently, bias should be obtained from a 
fixed supply having very good regula- 
tion characteristics, and not from a grid 
resistor or cathode resistor. 


Grid bias for screen-grid or suppres- 
sor-grid modulated rf amplifiers is not 
particularly critical and may be obtained 
by any of the methods described above. 
Cathode-bias resistors used in such am- 
plifiers, however, should be bypassed for 
the lowest modulating frequency as well 
as for rf. 


Highly stable fixed-bias voltages can 
be obtained from electronically regulated 
bias supplies or by the use of voltage- 
regulator tubes in place of a load resistor 
in the output of a bias rectifier. Voltage 
regulator tubes having regulated-volt- 
age ratings between approximately 75 
and 150 volts are available. When regu- 
lated fixed-bias potentials greater than 
150 volts are required, tubes having suit- 
able voltage ratings and similar current 
ratings may be connected in series. When 
it is necessary to accommodate larger 
currents than can be safely handled by a 
single regulator tube, types having the 
same voltage rating can be connected in 
parallel. In parallel arrangements, a re- 
sistor having a value of approximately 
100 ohms must be connected in series 
with each tube to assure equal division 
of the total load current. Examples of 
the use of voltage-regulator tubes are 
shown in Fig. 33. 


Frequency Multipliers 


The principal considerations in the 
design of frequency multipliers are the 
choice of suitable tube types and the de- 
termination of operating conditions 


which will provide maximum power out- 


put at the desired harmonic. 


For a fixed value of peak plate cur- 
rent, the harmonic output of a class C 
amplifier increases at first as the width 
of the plate-current pulse is decreased, 


but then begins to decrease as the pulse 
width is decreased still further. There is 
a value of conduction angle, therefore, 
at which the ratio of any harmonic com- 
ponents to the peak value of the plate- 
current pulse is a maximum. These maxi- 
ma occur at conduction angles of about 
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120 degrees for frequency doublers, 80 
degrees for triplers, and 60 degrees for 
quadruplers. 


Because the use of small conduc- 
tion angles usually requires the use of 
large values of negative bias, power out- 
put and plate-circuit efficiency at the 
higher harmonics are limited by the grid- 
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bias rating of the tube, as well as by the 
peak-emission capabilities of the cath- 
ode. The over-all efficiencies obtainable 
in frequency-multiplier service are also 
limited by driving-power requirements, 
which increase as the square of the grid- 
driving voltage. Tube types for use in 
frequency-multiplier stages should have 
high-wattage filaments or cathodes capa- 
ble of supplying the very high peak-emis- 
sion currents required, and high trans- 
conductance or high amplification fac- 
tors to provide high power sensitivity. 


Oscillators 


The principal consideration in the 
design of an oscillator is usually fre- 
quency stability, rather than high effi- 
ciency or high power output. The fre- 
quency stability of an oscillator is de-. 
termined partly by the mechanical char- 
acteristics of a crystal or an inductance- 
capacitance tuned circuit, and partly by 
the conditions under which the tube is 
operated. 


It is usually necessary to employ 
one or more of the following measures 
to obtain a high degree of frequency 
stability: 

(1) Minimize mechanical vibration 
and variations in ambient temperature 
which might alter the characteristics of 
the frequency-determining crystal or 
tuned circuit. 


(2) Limit the amplitude of oscilla- 
tion to minimize internal heating in the 
frequency-determining crystal or tuned 
circuit which might alter its character- 
istics. : 

(3) Minimize variations in supply 
voltages by the use of regulated plate 
and screen-grid (grid-No.2) supplies. 

(4) Minimize variations in loading, 
or isolate the oscillator from a varying 
load by means of a “‘buffer’’ stage (usually 
a class A or class AB; amplifier). 

(5) Use special components or cir- 
cuit arrangements to compensate for 
variations in temperature, load, or sup- 
ply voltage. 

The frequency stability of a crystal 


-oscillator is determined principally by 


the temperature coefficient and mount- 
ing of the crystal, and only to a limited 
extent by tube operating conditions and 
loading. Consequently, it is not usually 


necessary to use regulated plate and 
screen supplies for such oscillators, or 
to isolate them from varying loads by 
means of buffer stages. When extremely 
high stability is required, however, (e.g., 
in frequency standards and commercial 
transmitters), it is usually necessary to 
employ all of the stabilizing measures 
described above and to maintain the 
crystal at a constant temperature in a 
thermostatically controlled oven. 


Crystals, particularly those which 
are ground, ‘‘grown,”’ or otherwise di- 
mensioned for the higher radio frequen- 
cies, are extremely fragile and may be 
destroyed by overloading or the use of 
excessive feedback. Triodes used in crys- 
tal oscillators should, therefore, be low- 
power types, or be operated at substan- 
tially reduced plate voltages to minimize 
erystal loading and limit the amplitude 
of oscillation. Beam power tubes, pen- 
todes, and tetrodes cause relatively little 
crystal loading because of their small 
driving-power requirements, and pro- 
vide limited feedback even when oper- 
ated at full plate voltage because of their 
internal shielding. Consequently, these 
types are especially suitable for use in 
crystal oscillators. They can also deliver 
substantially higher power outputs than 
triodes of comparable size, and thus per- 
mit the use of fewer stages in achieving 
a desired final power output. 
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heavy metal shield having good thermal 
stability. Good isolation from load varia- 
tions can be obtained without a buffer 
stage by the use of an electron-coupled 
circuit. In this type of oscillator circuit, 
the control grid (grid No.1) and screen 
grid (grid No.2) of a multigrid tube are 
the actual oscillator terminals, the screen 
grid acting as the anode. Power output 
is taken from the plate circuit, which is 
coupled to the oscillator only by the in- 
ternal electron stream. 


Crystal oscillators and variable-fre- 


quency oscillators can also be used as 


When multigrid tubes having very . 


good internal shielding are used in crys- 
tal-oscillator circuits, it may be neces- 
sary to use external capacitive feedback 
to obtain oscillation. This feedback may 
be provided by a small adjustable capa- 


citor (usually not more than 2 or,3 micro- 


microfarads) connected between the grid- 
No.1 terminal and the plate terminal of 


the tube. Under no circumstances should | 


the external feedback capacitance be 
larger than necessary for oscillation, be- 
cause even small excess values may pro- 
vide sufficient feedback to destroy the 
cerystal. 


To obtain good frequency stability 
in a variable-frequency oscillator, it is 
usually necessary to use all the stabiliz- 
ing measures described above. It is par- 
ticularly important to employ good com- 
ponents and sturdy mechanical construc- 
tion, and generally desirable to enclose 
the entire oscillator tank circuit in a 


37 


harmonic generators and frequency mul- 
tipliers. Electron-coupled oscillators are 
particularly suitable for use as frequency 
multipliers because selection of desired 
harmonics can be accomplished in the 
plate circuit without affecting the oscil- 
lator frequency. 


Parallel-Tuned Tank Circuits 


The performance of an rf power am- 
plifier, frequency multiplier, or oscillator 
is critically dependent on the character- 
istics of the circuit which forms its plate 
load. The characteristics of the load cir- 
cuit affect the power output, harmonic 
output, plate dissipation, and driving- 
power requirements of the stage. 

The plate-circuit load of a class B 
or class C rf amplifier is usually a paral- 
lel-tuned resonant tank of the typeshown 
schematically in Fig. 34. The resonant 
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frequency, f, of such a circuit in mega- 
cycles per second is given by 
ph Oh pvidie 
2174/LC (1) 
where L is inductance in microhenries, 
andC is capacitancein micromicrofarads. 
This expression shows that the reso- 
nant frequency varies inversely as the 
square root of the product LC. Doubling 
both L and C halves the resonant fre- 
quency. For any given frequency, f, the 
product of L and C is a constant. 


Exceptin circuits operating at ultra- 
high and higher frequencies, L is usually 
“Jumped” or concentrated in a coil or 
specially formed conductor, and C is a 
combination of lumped and distributed 
capacitance. The lumped capacitance 
component is usually a variable capaci- 
tor, and the distributed component is 
composed of the self-capacitance of the 
tank, tube capacitances, and the stray 
capacitance of the circuit. Consequently, 
distributed capacitance should always 
be taken into account, particularly in 
calculations for the higher radio frequen- 
cies, at which it is usually either the 
principal component or the entire tank 
capacitance. 


The plate-tank circuit of a class B 
or class C rf amplifier must resonate at 
the desired output frequency, and must 
also convert relatively short, unidirec- 
tional pulses of plate current into com- 
plete oscillations at this frequency. In 
other words, it must act as an electrical 
‘‘flywheel.”’ The plate tank must also 
have sufficient impedance at resonance 
to limit the no-load plate current of the 
stage to a safe value. 


The effectiveness of a tank circuit’s 
flywheel action is indicated by the ratio 
of the‘‘wattless’’ power (in volt-amperes) 
developed in the tank to the actual power 
(in watts) delivered by the tube. This 
ratio is known as the “operating Q”’ of 
the tank, and is proportional to the tank 
capacitance. Its approximate value in 
terms of tube operating conditions is 
given by 
O= CxfxX Ep 

300% Ti 
where C is the total capacitance across 
the tank in micromicrofarads, f is the 
frequency in megacycles per second, Eb 
is the de plate potential in volts, and 
Ib is the total de plate current of the 
stage in milliamperes. 


The impedance of a parallel-tuned 
circuit at resonance (its equivalent re- 
sistance, Req) is proportional tothe tank 
inductance and inversely proportional 
to the tank capacitance and the tank- 
coil resistanee. The approximate value 
Req in ohms is given by 

by (3) 
Cr 


where L is the tank inductance in micro- 
henries, C is the tank capacitance in 


(2) 


Reg = 
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microfarads, and r is the ac resistance of 
the tank-circuit inductor in ohms. 

Because there is a conflict between 
the characteristics required for high op- 
erating Q and those required for high 
equivalent resistance, determination of 
proper values for plate-tank circuits is 
one of the most important considerations 
in rf amplifier design. 

The first step in the design of a 
plate-tank circuit is the determination 
of the most suitable operating Q for the 
type of service in which the stage is to 
be used. The use of too low a Q results in 
a distorted waveform containing very 
strong harmonics and, therefore, is 
wasteful of power and likely to result in 
serious interference. The use of too high 
a Q, on the other hand, usually results in 
large circulating currents and, therefore, 
in substantial tank-circuit losses. A value 
between 10 and 15 is generally recom- 
mended for rf. telegraphy or telephony 
service. A value of 12 is most frequently 
used in the design of amateur and indus- 
trial equipment. 

The next step is the determination 
of the tank capacitance, C, for the Q 
value and tube operating conditions 
selected. This value is obtained from 
equation (2) transposed to the form 


300 X Q X In 
t< B 


Fig. 35 shows C as a function of the 
ratio Eb/Ib for a Q value of 12. The 
curves in Fig. 35 can be used to deter- 
mine values of tank-circuit capacitance 
suitable for use in equipment operating 
in the amateur bands. Values of C ob- 
tained from this chart or calculated by 
the use,of Equation (4) apply only for 
single-ended tank circuits which are not 
split for neutralization or other purposes, 
such as that shown in Fig. 36 (a). These 
values represent the total capacitance 
required for resonance at the correspond- 
ing frequencies, and include tube and 
stray circuit capacitance. Values slightly 
higher than those indicated can gener- 
ally be used without ADPIESaae reduc- 
tion of power output. 

When a split tank circuit is em- 
ployed for a single-ended stage, as shown 
in Fig.36 (b), the total tank capacitance 
should be one-fourth that indicated by 
Fig. 35 or Equation (4). The correspond- 
ing tank inductance, therefore, is 4 times 


i (4) 


that required for a tank circuit which is 
not split. If the tank tuning capacitor is 
a split-stator type, such as that shown 
in Fig. 86 (c), each section should have 
one-half the capacitance indicated by 
Fig. 85 or Equation (4). 

A push-pull stage operating at the 
same dc plate voltage and total de plate 
current as a single-ended stage also re- 
quires one-fourth the tank-circuit capaci- 
tance indicated in Fig. 35 or Equation 
(4), or if the tuning capacitor is a split- 
stator type, each section should have 
one-half the capacitance indicated. A 
push-pull stage operated at the same 
plate voltage but drawing twice as much 
plate current as a single-ended stage re- 
quires one-half the tank-circuit capaci- 
tance indicated. In this case, each sec- 
tion of a split-stator tank capacitor 
should have the capacitance indicated 
in Fig. 35.and in Equation (4). 
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When the required tank-circuit ca- 
pacitance is known, the tank inductance 
required for resonance at the desired fre- 
quency can be determined by substitu- 
tion of the value of C in Equation (1). 
Approximate winding data for single- 
layer coils, such as that shown in Fig. 
37, suitable for use in amateur transmit- 
ters can then be obtained from the fol- 
lowing formula: 

L= R? x N? 
~ 9R + 10B 
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where L is the inductance of the coil in 
microhenries, R is the mean radius in 
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inches, N is the number of turns, and B 
is the length in inches. 


It is sometimes impracticable to 
limit the, operating Q of a plate-tank 
circuit to the desired value under the 
proposed operating conditions. For ex- 
ample, in parallel-tube stages or stages 
operating at the higher radio frequencies, 


‘tube and stray circuit capacitance may 


be larger than the optimum total capaci- 
tance indicated in Equation (4). In such 
eases, the designer has a choice of the 
following procedures: 

(1) Retain the proposed tube-oper- 
ating conditions and design the plate- 


rrr 


Fig. 37 


tank circuit for the lowest Q value 
obtainable under these conditions; 

(2) Modify the tube-operating con- 
ditions (provided the tube ratings are 
not exceeded) to obtain the proper Eb /Ib 
ratio for the desired operating Q; 

(3) Design the stage for push-pull 
operation, thereby reducing tube output 
capacitance to one-half that of a single 
tube, or to one-fourth that of parallel 
tubes; 
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(4) Employ a “series-tuned’”’ tank 
circuit of the type shown in Fig. 38, in 
which the variable capacitance Cy is 
several times larger than the tube 
capacitance Cx. 


interstage Coupling 


One of the most important consider- 
ations in rf circuit design is the method 
used for coupling the input of an ampli- 
fier or frequency multiplier to the out- 
put of the preceding stage. An inter- 
stage rf coupling circuit must permit 
efficient transfer of energy at the desired 
frequency; discriminate, if possible, 
against harmonics of the desired fre- 
quency; and, where necessary, provide 
dc isolation between the driver and the 
driven stage. It should also permit ad- 
justment of the loading for the driver 
and the excitation supplied to the fol- 
lowing stage. Three principal types of 
interstage coupling are employed in rf 
equipment: capacitive coupling, direct 
inductive coupling, and indirect induc- 
tive (“link’’) coupling. 

In capacitive coupling, a capaci- 
tor having very low reactance at the 
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desired frequency is connected between 
the plate-tank circuit of the driver stage 
and the grid of the following tube. This 
capacitor should be designed for use at 
radio frequencies, and should have a 
voltage-breakdown rating adequate to 
withstand the maximum potential dif- 
ference developed between the driver 
plate circuit and the grid of the follow- 
ing tube. The input side of the coupling 
capacitor may be connected directly to 
the driver plate, as shown in Fig. 39 (a), 
or to a tap on the plate-tank coil, as 
shown in Fig. 39 (b). 

A tapped plate-tank coil provides a 
convenient means for controlling loading 
and excitation, and generally makes it 
unnecessary to tune the grid circuit of 
the driven stage. Unused portions of 
tapped tank coils, however, frequently 
resonate with stray capacitances to form 
unloaded “parasitic” tank circuits which 
are readily shocked into oscillation and 
may interfere with the operation of the 
equipment. Consequently, it is usually 
preferable to use an untapped plate-tank 
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coil in the driver stage and a non-reso- 
nant grid circuit for the following stage, 
and to control the excitation by varia- 
tion of the coupling capacitance. Because 


of the relatively high impedances on 
both sides of the coupling capacitor, the 
driver and the driven stage should be in 
close proximity. Capacitive coupling 
tends to increase the transfer of har- 
monics because the reactance of the 
coupling capacitor decreases as the fre- 
quency increases. 


Direct inductive coupling, shown 
in Fig. 40, is very efficient, but also in- 
volves high coupling impedances and, 
therefore, requires that the driver and 
driven stage be in close proximity. The 
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coupling between the plate and grid 
windings may be fixed or adjustable. 
Adjustable coupling provides a conven- 
ient means for controlling loading and 
excitation. The grid winding may be 
either tuned or untuned. Although the 
tuned type provides maximum efficiency, 
the additional control complicates tuning 
and is rather critical of adjustment. 


Indirect inductive coupling or 
“link” coupling is used extensively 
in rf power equipment. Although it does 
not provide the high efficiency obtain- 
able with direct inductive coupling, it 
allows considerable flexibility in equip- 
ment design because it does not require 
close physical proximity between the 
coupled stages. “‘Link’’ coupling is espe- 
cially useful for equipment which is fre- 
quently modified or which must be de- 
signed to permit concentration of prin- 
cipal control functions in a particular 
stage or unit of the equipment. 


In this method of coupling, shown 
in Fig. 41, substantially identical “link” 
windings of a few turns each are induc- 
tively coupled to the plate-tank coil of 
the driver and to the grid-tank coil of 
the following stage. Because of their low 
impedance, these link windings may be 
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connected together through suitable 
transmission lines of considerable length 
with little danger of excessive radiation 
or interference pickup. Because the links 
are inductively coupled to the plate and 
grid circuits, the transmission lines are 
not required to carry de and, therefore, . 
may be grounded. These interstage trans- 
mission lines may be any of the various 
types commercially available, such as 
twisted pair, ribbon line, open-wire line, 
or coaxial cable, depending on the re- 
quirements of the circuit. 


The coupling between link wind- 
ings and their respective tank coils may 
be either fixed or adjustable. Fixed links 
should be coupled as tightly as possible 
to their tank coils in order to assure 
maximum energy transfer. When vari- 
able coupling is desired, it is usually suf- 
ficient to have only one of the links ad- 
justable. Link windings should always 
be coupled to their tank coils at points 
of minimum rf potential. In single-ended 
tank circuits (not split), the correct loca- 
tion for a link winding is at the end of 
the plate-tank coil connected to the 
plate-voltage supply or at the ground 
(or bias-supply) end of the grid-tank 
coil. In split single-ended circuits or 
push-pull circuits, link windings should 
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be coupled to the centers of their respec- 
tive tank coils. 


Both direct inductive coupling and 
link coupling inherently provide better 
discrimination against harmonics than 
capacitive coupling. 


Output Coupling 


Output coupling circuits must de- 
liver as much as possible of the power 
supplied to them because there is no 
subsequent amplification to make up for 


any losses. Because these circuits are 
usually required to work into low-im- 
pedance antennas, transmission lines, or 
other load devices, they must also de- 
liver heavy output currents. Conse- 
quently, they must be designed to have 
the highest possible efficiency. In addi- 
tion, any harmonics present in the out- 
put of the final stage must be eliminated 
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in the output coupling circuit so that- 


they will not enter the antenna or out- 
put transmission line. 


Safety considerations usually re- 
quire that the load side of an output 
coupling circuit be completely insulated 
from the ac and de power-supply circuits 
of the equipment, and particularly from 
the plate-supply voltage of the output 
stage. In some cases the antenna, trans- 
mission line, or load device must also be 
insulated from ground. 


Capacitive output coupling has the 
advantage of simplicity. It also per- 
mits matching to loads of substantially 
different impedance by the selection of 
a suitable feed point on the plate-tank 
coil of the output stage. However, it 
does not discriminate against harmonics 
which may be present in the output of 
the final stage, and may create serious 
safety hazards if leakage or voltage 
breakdown occurs in the coupling ca- 
pacitor. 


Probably the simplest and most 
convenient type of output coupling is 
inductive coupling. This type permits 
accurate impedance matching to high- 
or low-impedance antennas, transmis- 
sion lines, or other loads, and inherently 
tends to discriminate against harmonics. 
Because it does not involve the use of 
series capacitors, it also minimizes the 
possibility of breakdowns which might 
place the plate voltage of the output 
stage across the rf output terminals and 
load. 


When the load winding of an induc- 
tively coupled output circuit is untuned, 
the turns ratio between the input and 
output windings must be such that the 
proper load impedance is reflected in the 
plate circuit of the final amplifier. This 
turns ratio (primary to secondary) is 
equal to Zp/Zs, where Zp is the plate- 
load impedance desired for the final am- 
plifier, and Zs is the impedance of the 
antenna, transmission line, or other Joad 


device. The plate-load impedance, Zp, 
in ohms can be determined approxi- 
mately from the following relations: 


For unmodulated or plate-modu- 
lated class C amplifiers, Zp=Eb/2Ib; 
for class B amplifiers and grid- or sup- 
pressor-grid-modulated class C ampli- 
fiers, Zp=Eb/(4 Ib); where Eb is the de 
plate potential in volts and Ib is the de 
plate current in amperes. These values 
of Zp are for unbalanced, single-ended 
output circuits. For split-tank or push- 
pull circuits, the values of Zp deter- 
mined from these relations should be 
multiplied by four. 


Stabilization 


Any amplifier will oscillate if suffi- 
cient energy having the same frequency 
and the same phase as the grid voltage 
is fed back from the plate circuit to the 
grid circuit. Feedback of the proper 
phase for oscillation (regenerative feed- 
back) may take place through the grid- 
plate capacitance of the tube, or through 
external capacitive or inductive cou- 
pling between plateand grid circuits. The 
amount of feedback necessary to cause 
self-oscillation is inversely proportional 
to the power sensitivity of the amplifier 
and, therefore, is much smaller for beam 
power tubes and other multigrid types 
than for triodes. In most multigrid types, 
however, the internal shielding provided 
by the screen grid (grid No.2) is so effec- 
tive that any tendency to self-oscillation 
is usually the result of external, rather 
than internal, feedback. To assure sta- 
bility in a multigrid rf amplifier stage, 
therefore, it is essential that the input 
and output circuits be completely 
shielded from each other. In some cases, 
it may also be necessary to shield these 
circuits from the tube. 


In a triode, the relatively large 
grid-plate capacitance provides a low- 
impedance path for regenerative feed- 
back which cannot be eliminated by the 
use of external shielding. The effect of 
this capacitance can be nullified, how- 
ever, by taking voltage from the plate 
circuit and feeding it back to the grid 
in the proper phase and amplitude to 
cancel the regenerative feedback. This 
technique, known as “neutralization,” 
can also be employed with multigrid 
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tubes to improve their stability at the 
higher radio frequencies. 


The method of neutralization most 
frequently used, plate neutralization, 
is shown in Fig. 42. This method em- 
ploys a balanced plate-tank circuit 
having its mid-point effectively at rf 
ground potential, so that rf voltages of 
substantially equal amplitude and op- 
_ posite phase are developed across the 
two halves of the tank. The neutralizing 
voltage is taken from the bottom end of 
the tank and applied to the grid through 
the neutralizing capacitor, Cy. Although 
the theoretical value of Cn is exactly 
. equal to the grid-plate capacitance of 
the tube, the value actually required 
may vary because of stray capacitances. 


Consequently, Cn is usually made ad- 
justable over a small range on either 
side of the theoretical value. 

Another method of neutralization 
for single-ended stages, grid neutraliza- 
lion, is similar to plate neutralization 
except that the split tank circuit which 
provides the neutralizing voltage is lo- 
cated in the grid circuit. 


Parasitic Oscillations 


Parasitic oscillations are oscillations 
which occur in a circuit at frequencies 
other than the desired signal frequency, 
its harmonies, or its subharmonics. They 
may be continuous, or occur only during 
keying, modulation, or surges in the 
power-supply circuits of the equipment. 
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Considerations 


Because they absorb power from the cir- 
cuits in which they occur, parasitics re- 
duce efficiency and performance at the 
desired operating frequency. They may 
also be responsible for voltage flashover, 
instability, or premature failure of tubes 
and other circuit components, and may 
create serious interference by causing 
radiation of spurious carrier and side- 
band frequencies. 


Parasitics are generated when reso- 
nance at some frequency other than the 
normal operating frequency occurs si- 
multaneously in the input and output 
circuits of a tube. Under these condi- 
tions the stage functions as a “tuned- 
grid-tuned-plate’’ oscillator, the grid- 
plate capacitance of the tube providing 
the feedback path. These simultaneous 
resonance conditions may be created by 
the use of similar circuit constants in the 
plate and grid circuits (e.g., the use of 
identical rf chokes in both circuits) or 
by the“‘secondary”’ characteristics (small 
amounts of capacitance and inductance) 
of the tubes, circuit components, or cir- 
cuit conductors. 


Parasitics in multistage equipment 
must be eliminated on a stage-by-stage 
basis. Identification of the particular 
components forming a parasitic circuit 
often requires considerable study and 
‘‘eut-and-try’’experimentation.The first 
step is to distinguish true parasitics from 
self-oscillation in the stage in question, 
and to determine the frequency or fre- 
quencies of the parasitics. For this step, 
excitation is removed from the offending 
stage, and also from the preceding stage 
to minimize the possibility of feed- 
through at the normal operating fre- 
quency or a subharmonic. The stage is 
then operated at about one-half normal 
plate and screen-grid (grid-No.2) volt- 
age and checked for oscillations. 


When the presence of parasitics has 
been verified, and their frequency or 
frequencies determined, vhf parasitics 
should be eliminated first. VHF para- 
sitics can usually be traced to one or 
more of the following sources: 


(1) Long connecting leads between 
grid and plate terminals of tubes and 
the corresponding tank circuits. 


(2) Push-pull tank circuits employ- 
ing split-stator tank capacitors in which 


the common terminals of the tank ca- 
pacitors are not at rf ground potential. 

(3) Inadequate bypassing, or the 
use of long connecting leads to bypass 
capacitors, particularly in the screen- 
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grid-to-cathode circuits of multigrid. 


tubes. 


(4) Long leads in neutralizing cir- 
cuits. 


(5) Tapped tank-circuit coils. (Un- 
used portions of tapped tank coils are 
particularly troublesome in this respect 
because they are not loaded and, there- 
fore, can form resonant circuits of very 
high Q.) 

(6) Inadequate separation between 
components in the input and output 
circuits of the stage. 


Two methods can be used to mini- 
mize parasitics in resonant circuits. In 
one method, the constants of one of the 
circuits involved are changed to shift its 
resonant frequency. The lengths of the 
leads to the circuit may be reduced 
(preferably to a minimum), or the posi- 
tion of a connecting lead or component 
may be shifted to reduce its capacitance. 
When such a change is made, however, 
the new resonant frequency of the cir- 
cuit may be the same as that of another 
combination of circuit elements, with 


the result that a new parasitic oscillation ° 


is created. 


The second method is the insertion 
in one of the tube circuits (grid, plate, 
or cathode circuit) of a special load which 
will rapidly dissipate parasitic oscilla- 
tions but will not appreciably affect the 
performance of the stage at the desired 
frequency. In a low-current circuit, this 
load may be a non-inductive resistor 
having a value between 10 and 100 ohms 
inserted directly at the tube socket. In a 
high-current circuit, a small rf choke (5 
to 10 turns of wire) should be connected 
in parallel with the resistor. 


Fig. 43 shows a beam power tube 
in an rf amplifier which has been stabi- 
lized to eliminate parasitics. Lz, Ly, and 
Lp represent the distributed inductance 
of the grid, cathode, and plate leads, re- 
spectively. Cgp and Cg, are the grid- 
plate and plate-cathode capacitances of 
the tube. Li, Ci, L2, and Cy, are the nor- 
mal grid and plate tank-circuit compo- 
nents. The following stabilization meas- 
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ures are shown in the circuit: 

(1) The screen grid (grid No.2) is 
bypassed to the cathode directly at the 
tube socket with a mica or ceramic ca- 
pacitor of not less than 0.002 microfarad 
having extremely short leads. 

(2) Because the tube has an indi- 
rectly heated cathode, an unbypassed 


non-inductive resistor having a value of 
25 ohms or less is installed in the cathode- 
return lead directly at the tube socket. 


(3) A non-inductive resistor having 
a value of 50 ohms or less is installed in 
series with the grid-tank circuit directly 
at the grid terminal,of the tube socket. 


(4) The grid-tank circuit is loaded 
with a non-inductive resistor having a 
value between 5000 and 50000 ohms. 


Besides the measures shown in the 
circuit, the screen-grid voltage is reduced 
proportionally when the tube is operated 
at less than the maximum rated value of 
plate current. In addition, ample driving 
power is provided. If necessary, the grid 
current and bias are increased to pro- 
vide ample driving power, but the maxi- 
mum ratings for grid current and grid 
voltage should not be exceeded. A “‘satu- 
rated”’ tube (i.e., one supplied with am- 
ple driving power) is relatively immune 
to parasitics. 

When all vhf parasitics have been 
eliminated, attention should be directed 
to the elimination of low-frequency para- 
sitics. Low-frequency parasitics are fre- 
quently caused by: 


(1) The use of rf chokes in series 
with both the plate and grid circuits of 
the amplifier, particularly when identi- 
cal chokes are used in both circuits. 
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(2) Resonance conditions in power- 
supply filter circuits. 


(3) Resonance conditions in modu- 
jation-circuit components. 


(4) The use of high-impedance RC 
circuits in screen-grid-supply circuits for 
multigrid tubes. 

(5) The use of parallel feed in both 
the grid and plate circuits of a tube. 


In addition to the stabilization of 
individual stages in power-tube equip- 
ment, it is also necessary to prevent un- 
desired coupling and feedback between 
stages operating at the same frequency. 
Over-all stabilization of multistage equip- 
ment may require shielding of individual 
tubes or entire stages, the use of filtering 
and decoupling networks in power-sup- 
ply leads and in grid-, plate-, or other 
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cireuit-return leads, or combinations of 
such measures. 


Power-Supply Considerations 


Because class B and class C rf am- 
plifiers may be operated without plate, 
sereen-grid, or bias voltages (or at volt- 
ages substantially below normal values) 
during certain tuning adjustments, they 
should incorporate means for reducing 
or completely removing these voltages 
independently in each stage. It is also 
desirable that plate, screen-grid, and 
fixed-bias voltages for individual rf am- 
plifier stages be adjustable up to the 
maximum values for the tubes employed 
so that maximum operating efficiency is 
attainable at a particular power output 
or frequency. 
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Power Tube 
Operating Conditions and Adjustments 


Calculation of Operating 
Conditions 


The only restrictions on tube oper- 
ating values are those imposed by the 
published maximum ratings. When it is 
necessary or desirable to operate tubes 
under conditions other than those shown 
under “Typical Operation” in published 
data, suitable values may be approxi- 
mated by simple calculations. These ap- 
proximate values may then be used in a 
tentative operating setup, and adjust- 
ments made, if necessary, to assure that 
desired output and efficiency are obtained 
without any of the maximum ratings for 
the tube being exceeded. 


Simple calculations can be used to 
determine operating conditions for any 


type of service in which plate current ° 


flows for less than the entire signal cycle. 
They can be used for triode and multi- 
grid-tube class C amplifiers (both modu- 
lated and unmodulated), for push-pull 
class AB and class B audio amplifiers 
and for class AB and class B linear rf 
amplifiers. 


The basic factors used in these cal- 
culations are the peak plate current of 
the tube, and the corresponding instan- 
taneous plate voltage, grid voltages, and 
grid currents. The peak plate current is 
determined by the average or dc plate 
current and by the plate-conduction 
angle (2.e., the fraction of the signal cy- 
cle during which plate current flows). 
For a given de plate current, peak plate 
current varies inversely with conduction 
angle and is equal to the de value times 
a conversion factor K;, given in Table 
I. The corresponding instantaneous val- 
ues of the other tube currents and volt- 
ages are obtained from the ‘“‘Average 
Characteristics’’ curves for the tube. 
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Table | 
Conduction 
Angle 
(degrees) Ki Ke Ks Ks Ks 
210 2.95 - 0.723 0.205. 037955002284 
200 2.87 0.745 0,148 08852 s62275 
190 3.00---0.765 - 0081202919 702262 
180 3.14 0.785 0.000 1.000 0.250 
170 3.32 0.805 0.095 1.095 0.237 
160 3.50. 0.825. 0.210 , As 21ers 
150 3.75 0.844 0.350 1.350 0.213 
140 4.00." 02862 0.520 “45520 006 
130 4.25 0.880 0.732 1.732 0.187 
120 4.60 -0.897 1.000 2.000 0.174 
110 5.00 0.918 1.345 .2.3845 0.160 
100 5.50 0.927 1.800 2.800 0.145 
90 6.10 0.940 2.410 8.410 0.130 


Table I also gives four other con- 
version factors or constants (Ke, Ks, Kz, 
and K;) used in these calculations. A 
sixth factor, Ks, which is a function of 
grid bias and driving voltage, is given in 
Table II. The values given for con- 
stants K,, Ke, Ks, Ky, Ks; are based on 
the use of sinusoidal signal waveforms 
and conduction angles between 90 and 
180 degrees. Angles between 100 and 1606 
degrees are generally used in “straight- 
through” class C amplifiers. Angles of 
90 degrees are usually employed only in 
frequency multipliers, and angles of 180 
degrees in class AB and class B ampli- 
fiers. 


Experience has shown that the most 
satisfactory relation between power out- 
put and power gain in “straight-through” 
class C amplifier service is achieved at a 
conduction angle of about 140 degrees. 
The use of larger conduction angles re- 
duces driving-power requirements, but 


Table Il z 

Ea/Eg: Ke Ea/Eg: Ks 
0.25 4.67 0.65 6.95 
0.30 4.84 0.70 Tbe 
0.385 5.04 0.75 8.25 
0.40 5.26 0.80 9.25 
0.45 5.50 0.85 10.70 
0.50 5.78 0.90 13.12 
0.55 6.10 0.95 18.63 
0.60 6.49 


results in substantially reduced plate- 
circuit efficiency. The use of smaller con- 
duction angles, on the other hand, tends 
to increase plate-circuit efficiency, but 
makes it necessary to provide substan- 
tially higher driving power. 


Use of Curves 


Average characteristics of power 
tubes are usually given in the form of 
sets or “families” of curves, such as 
those shown in the Tube Types Section. 
The separate ‘“‘plate,” “grid-No.1,”’ and 
““srid-No.2” families given for the RCA- 
6146 beam power tube are typical of 
. eurves furnished for multigrid types. 
Combined ‘‘plate’” and ‘“‘grid’’ families 
such as those given for the RCA-812-A 
are usually furnished for triodes. 


Plate families show the simultane- 
ous relationships between plate voltage, 
control-grid voltage, and plate current. 
Consequently, they may be used for de- 
termining effective minimum plate volt- 
ages and peak positive control-grid volt- 
ages corresponding to desired or calcu- 
lated values of peak plate current. They 
also may be used for determination of 
the grid-bias voltages required to obtain 
desired values of quiescent (zero-signal) 
plate current in class A, class AB, and 
class B amplifiers. In addition, they per- 
mit such factors as plate-load resist- 
ance, power output, plate dissipation, 
and harmonic distortion to be determined 
graphically. 

Grid families are used in determin- 
ing the peak currents in the correspond- 
ing grid circuits. Like peak plate cur- 
rent, these peak grid currents flow at the 
instant control-grid voltage is at positive 
peak value, and plate voltageis minimum. 

A single set of curve families for a 
multigrid tube shows the characteristics 
of the tube at a particular grid-No.2 (or 
screen-grid) voltage. If a different grid- 
No.2 voltage is to be used, appropriate 
“Average Characteristics’”” curves must 
be obtained, or values shown in the avail- 
able curves must be converted mathe- 
matically. A simple method of conver- 
sion is given later. 


Class C Telegraphy Service 
Multigrid Tubes 


(1) Choose a plate voltage (Ep), a 
de grid-No.2 (screen-grid) voltage (Key), 
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and a de plate current (Ip) which pro- 
vide a plate input (P\) within the maxi- 
mum rating for the tube. Also select a 
conduction angle smaller than 180 de- 
grees (preferably 140 degrees). 


(2) Using the value of K; given in 
Table I for the conduction angle se- 
lected, calculate the peak plate current 
(ipmax) a8 follows: 

Ibmax = ki X Ip 

(3) Determine the effective mini- 
mum plate voltage (epni,) and peak 
positive grid-No.1 voltage (ee;ma,) from 
the plate-family curves for the chosen 
value of E,, and the calculated value of 
ipmax- For maximum plate-circuit effi- 
ciency and maximum power gain, both 
€pmin and €eymax Should be as small as 
possible. Because of other considerations, 
however, €pmin Should be slightly above 
and to the right of the “‘knee”’ in the ap- 
propriate grid-No.1 voltage curve. The 
use Of €pmin ANd Ce;max Values below the 
knee causes excessive grid-No.1 and 
grid-No.2 current; the use of values too 
far to the right of the knee reduces 
power output and may result in exces- 
sive plate dissipation. 

(4) Using the value of K. given in 
Table I for the conduction angle se- 
lected, calculate power output (Po) as 
follows: 

Po ep Ke x (Ep —€bmin) x Ip 

(5) Plate dissipation or plate loss 

(Pp) is then given by 

Pp = (Ep X Ip) — Po 
If this value exceeds the maximum plate- 
dissipation rating for the tube, it will be 
necessary torecalculatesteps (1) through 
(5) using a smaller conduction angle. 


(6) Using the values of K; and K, 
given in Table I, calculate the dc grid- 
No.1 voltage or bias (Ee,) as follows: 
Ky, X Eey 

Mgog1 
where pgog; is the mu-factor (grid No.2 
to grid No.1) of the tube. 

(7) The peak rf grid-No.1 voltage 
(Eg,) required to drive the tube to full 
output is given by 


Eg, = Koy + Cermax 


(8) Determine peak grid-No.1 cur- 
rent (ie; max) from the grid-current char- 
acteristics curves for the appropriate 


Key= -(K; x €c:max) 7 


value of E,,. (Like peak plate current, 
peak grid-No.1 current flows at the in- 
stant that plate voltage is equal to epmin 
and grid-No. 1 voltage is equal to €¢,max)- 
Then, using the value of K, given in 
Table II for the calculated values of 
Ee, and Eg,, determine the dec grid 
current (Ie,) as follows: 


Te, = lermax/Ke 
(9) The approximate driving power 
(Pa) required by the grid-cathode cir- 
cuit of the tube is then given by 


Pye PR ha< Eg; X Is 


(It should be noted that this value of Pa 
does not represent the total power that 
must be delivered by the driver stage, 
which must be sufficient to supply the 
various tube and circuit losses deseribed 
previously.) 

(10) It is now necessary to calculate 
the de grid-No.2 current (I,,) and grid- 
No.2 input (We,). First determine the 
peak grid-No.2 current (iesmax) from the 
screen-grid-current characteristics curves 
for the appropriate value of E,,. (The 
value of iesmax is determined at the in- 
tersection of the plate-voltage coordinate 
corresponding to ebmin With the grid- 
No.1 voltage coordinate corresponding 
tO €eimax). Then, using the value of K; 
given in Table I for the conduction an- 
gle employed, calculate the de grid-No.2 
current (I...) as follows: 

To. = Ks X ieomax 
Grid-No.2 input (We,) is then given by 

Wee =e Ke x To. 

If this value of W.. exceeds the maxi- 
mum rating for grid-No.2 input given in 
the tube data, it will be necessary either 
to reduce E,, or to employ a smaller 
conduction angle. 
Example: 

Calculate operating values for the 
RCA-6146in Class C Telegraphy Service 
under CCS conditions. The basic oper- 
ating values are selected to be: E,»= 600 
volts; Ip=112 milliamperes; E,.=150 
volts; plate-conduction angle=140 de- 
grees. 

(1) Plate input (Pi) = 600 volts x 
0.112 ampere= 67.2 watts. This value is 
just within the maximum CCS rating of 
67.5 watts. 

(2) From Table I, K, for a conduc- 
tion angle of 140 degrees is 4. Therefore, 
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peak plate current (ipma,)=0.112 am- 
pere <x 4 =0.448 ampere, or 448 milli- 
amperes. 

(3) From the plate family for the 
6146 given in Fig. 44 (Ke,=150 volts), 
a suitable value for effective minimum 
plate voltage (€pmin) to the right of the 
“knee” is 70 volts. The corresponding 
peak positive grid-No.1 voltage (€e;max; 
determined from Ee; curves) for a peak 
plate current of 448 milliamperes is 
approximately +16 volts. 


(4) From Table I, K, for a conduc- 
tion angle of 140 degrees is 0.862.There- 
fore, power output (P.)=0.862 xk (600- 
70) X 0.112=51 watts. 

(5) Plate dissipation (Pp) = (600 x 
0.112)—51 = 16.2 watts. This value is 
well within the maximum plate-dissipa- 
tion rating of the 6146 for class C teleg-. 
raphy under CCS conditions (20 watts). 


(6) The de grid-No.1 or bias voltage 
(E.,) and peak rf. grid-No.1 voltage 
(E,,) are calculated next. (Note that 
bias voltage E,, is not the E,, shown in 
the characteristics curves, which repre- 
sents total grid voltage, 7.e., the alge- 
braic sum of the bias E,., and peak rf 
grid-No.1 voltage e€e;max). From table 
I, K; and K, for a conduction angle of 
140 degrees are, respectively, 0.520 and 
1.520. From the technical data for the 
6146, mu-factor (j0.2,) is 4.5. Therefore, 

= —(0.520 X 16)- aE -8.3 
—50.6=-58.9, or approximately—59volts. 

(7) Peak rf grid-No.1 voltage (Eg,) 
= —(—59) + 16= 75 volts. 

(8) The next step is to determine ae 
grid-No.1 current (Ic¢,). From the grid- 
No.1 average characteristics curves 
shown in the tube data (EK, = 150 
volts), for ebmin Of 70 volts and eeymax 
of +16 volts, peak grid-No.1 current 
(ie;max) = 28 milliamperes. 


From Table II, K, for the ratio 
Ee, /Eg,= 59/75 = 0.787 is between the 
values given for ratios of 0.75 and 0.80, 
and is approximately 9. Consequently, 
I.,= 0.028 /9=0.0031 ampere, or approx- 
imately 3 milliamperes. 

(9) The driving power required by 
the grid (Pa)= 0.9 X 75 X 0.003 = 0.208, 
or approximately 0.2 2 watt. 

(10) From the grid-No.2 character- 
istics curves shown in the tube data 
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AVERAGE PLATE CHARACTERISTICS 


TYPE 6146 
E¢=6.3 VOLTS 
GRID-N22 VOLTS =150 


600 


PLATE MILLIAMPERES 


Fig. 44 


(Ee. = 150 volts), for Ey = 70 volts and 
Ke,=+16 volts, peak grid-No.2 current 
(ic:max) = 59 milliamperes (approx.) 


From Table I, K; for a conduction 
angle of 140 degrees is 0.200. Conse- 
quently, de grid-No.2 current (Ig) = 
0.200 X 0.059 = 0.0118 ampere, or 11.8 
milliamperes. Grid-No.2 input (We) = 
150 X 0.0118 = 1.77 or approximately 
1.8 watts. This value is well within the 
maximum rating for the 6146 (3 watts). 


These calculated values are com- 
pared below with the ‘‘Typical Opera- 
tion” values given in the published data 
for the 6146 in Class C Telegraphy Serv- 
ice, CCS conditions, as amplifier up to 
60 Me: 


Caleu- Pub- 


lated lished 

DC Plate Voltage (Ep)... 600 600 volts 
DC Grid-No.2 

Voltage (Hez).........5. 150 150 volts 
DC Grid-No.1 

WOlEAPEM TUT. sos 5 cis.0 02 -59 -58 volts 
Peak RF Grid-No.1 

Voltage (egimax) ....... 75 %3 volts 
DC Plate Current (Ip)..... 112 112 ma 
DC Grid-No.2 Current (Ie2) 11.8 9 ma 
DC Grid-No.1 

PSTITOMtLOL . a shops m, pit 3 2.8 ma 
Driving Power 

MA DOTOR., we) ie teh ois < 0.2 0.2 - watt 
Power Output 

PreOnonee LO). se nies. sice e's 51 52 watts 
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Class C Telegraphy Service 
Triodes 


Calculations for triode class C am- 
plifiers are similar to those described for 
multigrid tubes except that somewhat 
different considerations are involved in 
the determination of effective minimum 
plate voltage (€pmin) and peak positive 
grid voltage (€emax), and that calcula- 
tions for grid-No.2 current and input 
are not required. 


(1) Choose a plate voltage (Ep) and 
a de plate current (Ib) which provide a 
plate input (Pi) within the maximum 
rating for the tube. Also select a suitable 
conduction angle (preferably 140 de- 
grees). 

(2) Using the value of K, given in 
Table I for the conduction angle se- 
lected, calculate the peak plate current 
(pmax) 28 follows: 

ipmax my Ip x Ky 

(3) Determine peak positive grid 
voltage (€emax) and effective minimum 
plate voltage (€pmin) for this value of 
ipmax from the plate-family curves for 
the tube. 

The maximum permissible value of 
Comax and the minimum permissible 
value of €pmin are determined at the 
point where the horizontal coordinate 
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representing the peak current intersects 
the ““E,. = Ep’ line (sometimes called 
‘Diode Line’’). It is generally desirable 
that epmin be slightly more positive than 
Comax: Lf Cpmin 1S Smaller than eemax, the 
grid will be driven more positive than 
the plate and will draw excessive cur- 
rent, and the peak plate current will be 
reduced. In addition, the harmonic out- 
put of the stage will be greatly increased. 

(4) Using the value of K» given in 
Table I, calculate the power output 
(Po) as follows: 

Po = Ko x (Ep 4 €bmin) x Ip 

(5) Plate dissipation or plate loss 
(P,) is then given by 

Pp = (Ep X In) — Po 

If this value exceeds the maximum plate- 
dissipation rating of the tube, it will be 
necessary to recalculatesteps (1) through 
(5) using a smaller conduction angle. 

(6) Using the value of K; given in 
Table I, caiculate the gridbias (Ee) re- 
quired as follows: 


Ke ao ¥ ee [Ks x ormnx == Cbmin/#) a ie Ep/u] 


where y is the amplification factor shown 
in the published data for the tube. 

(7) The peak rf grid voltage (Eg) 
required to drive the grid from bias level 
to the peak positive value determined 
in step (3) is given by 

Kg = -E,e + €emax 

(8) Determine peak grid current 
(iemax) from the grid-current character- 
istics curves. (The value of igna, is 
shown at the intersection of the plate- 
voltage coordinate corresponding to 
€pmin With the grid-voltage curve corre- 
sponding to €emax). Then, using the 
value.of K, given in Table II for the 
calculated values of E, and Eg, deter- 
mine the de grid current (Ic) as follows: 

To = lemax/Ke 
If this value of Ic is greater than the 
maximum grid-current rating for the 
tube, or is undesirably large, it will be 
necessary to recalculate using a higher 
value for €pmin- 

(9) The approximate driving power 
(Pa) required by the tube is then given 

by Pa= 0.9X Ee X Io 


Example: 
Calculate operating values for the 
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RCA-812-A for Class C Telegraphy 
Service under ICAS conditions. The 
plate voltage is selected to be 1500 volts; 
the plate input, the maximum rated 
value for the tube; and the plate-con- 
duction angle, 140 degrees. 


(1) From the published data for the 
812-A, the maximum plate-input rating 
is 260 watts. The dc plate current (Ip) 
required to provide this input at a plate 
voltage, (Ep) of 1500 volts is Ip = 
260/1500 = 0.173 ampere, or 173 milli- 
amperes. 


(2) From Table I, K; for a conduc- 
tion angle of 140 degrees is 4. Therefore, 
peak plate current (ipmax) = 0.173 X 
4.00 = 0.692 ampere, or 692 milliamperes. 


(3) The average characteristics 
curves given in Fig. 45 show that a peak 
plate current of 692 milliamperes is ob-. 
tained at a peak positive grid voltage 
(Cemax) of 118 volts and an effective min- 
imum plate voltage (€pmin) of 140 volts. 


(4.) From Table I, K. for a conduc- 
tion angle of 140 degrees is 0.862. There- 
fore, power output (P,)= 0.862 (1500 
-140) X 0.173 = 208 watts (approx.). 

(S) Plate dissipation (Pp) = (1500 
0.173) -203=57 watts (approx.) 

This. value is well within the 65-watt 
maximum rating for the 812-A for class 
C telegraphy under ICAS conditions. - 


(6) From TableI, K;is 0.520. From 
the published data, the amplification fac- 
tor » is 29. Therefore, the de grid voltage 
or bias(Ec)=—[0.520« (118+ 140/29) + 
1500/ 29] =—[0.520 x (118 + 4.8) + 52] 
= —(64 + 52)= -116 volts. 

(7) Peak rf grid voltage (Eg) = 
—(-116) + 118 = 234 volts. 

(8) From the average characteris- 
tics curves shown in Fig. 45, for eenax of 
+ 118 volts and epmin of 140 volts, peak 
grid current (iemax) = 195 milliamperes 
(approx.). 

From Table II, K, for the ratio 
Ee/Eg = 116/234, or approximately 0.5, 
is 5.78. Consequently, the de grid cur- 
rent (Ic) = 0.195/5.78 = 0.0337 ampere, 
or 34 milliamperes (approx.). 


(9) The driving power required at 
the grid (Pa) = 0.9 X 234 X 0.034= 7.2 
watts. 


These calculated values are com- 
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pared below with the ‘Typical Opera- 
tion’’ values given in the published data 
for the RCA-812-A in Class C Teleg- 
raphy Service, ICAS conditions: 


Calcu- Pub- 
lated lished 
DC Plate Voltage(Ep)...... 1500 1500. volts 
DC Grid Voltage(Ec)....... -116 -120 volts 
Peak RF Grid Voltage(Eg).. 234 240 volts 
DC Plate Current (Ip) ..... 173 =—«1738 ma 
DC Grid Current, 

(Approx. sio)s eee lx. 384 80 ma 
Driving Power (Approx., Pd) 7.2 6.5 watts 
Power Output (Approx., Po) 203 190 watts 

Plate-Modulated 


Class C Telephony Service 


Operating values for plate-modu- 
lated class C amplifiers may also be cal- 
culated by the procedure described 
above. As mentioned previously, how- 
ever, dc plate-voltage and de plate-input 
values selected for plate-modulated am- 
plifiers must be within the maximum 
ratings given in the tube data for this 
type of service. 


In general, 
against excessive de plate input is ob- 
tained when the de plate voltage and 
plate current do not exceed 80 per cent 
of the maximum class C telegraphy 
values. It is also usually desirable to em- 
ploy a conduction angle smaller than 
that used in telegraphy service to assist 
in obtaining linear modulation, as dis- 
_ cussed previously. 


adequate protection , 
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Frequency Multipliers 
Multigrid Tubes 


Operating values for multigrid tubes 
used as frequency multipliers are also 
calculated as described above under 
Class C Telegraphy Service, except that 
values for the constants Ki, Ks, K3, Ku, 
and K; are obtained from Table III in- 
stead of Table I. 


Table Ill 
Ky Ka K; Ka Ky 
Doubler 4.60 0.63 1.00 2.00 0.174 
Tripler 6790". 0.65.) 3.20 427i OF 116 
Quadrupler 9.00 0.63 6.46 7.46 0.089 


Triodes 


Operating values for triodes used as 
frequency multipliers are also calculated 
as described above, except that values for 
the K constants are obtained from Table 
IIT instead of Table I, and the following 
equation is used to determine the value 
of grid-bias voltage: 


, K 
He= — (K; X Eemax) +z. (3 Ep — epmin) 


Class AB, SSB Service 
Multigrid Tubes 


The operating conditions for a class 
AB, linear rf amplifier used in single- 
sideband service can be estimated from 
the load line plotted on a set of plate 
characteristics: The typical plate and 
grid-No.2 characteristic curves shown in 
Figs. 46 and 47 are used in the following 


procedure. AJl published maximum rat- 
ings must be observed for each step. 

(1) Choose values of plate voltage 
(Ep) and grid-No.2 voltage (E-,) within 
the published maximum ratings. 

(2) Determine peak plate current 


RCA Transmitting Tubes 


higher-valued fraction places the static 
current level in the more linear portion 
of the dynamic transfer curve. 

(4.) Determine the minimum plate 
voltage (Epmin) from point of Ipmax 
found in (2). 
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(Ipmax) for zero bias (Ke, = 0) at or 
slightly below the knee of the zero-bias 
curve for the value of E.. chosen in step 
GE: 

(3) Select a value of zero-signal 
plate current (Ip,) between 1/6 and 1/10 
of Ibmax found in (2). Locate Ip, at se- 
lected Ep and construct a load line to 
the point found in (2). In general, the 
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(5) Determine the grid-No.1 bias 
(E.,) from graph at the point of zero 
signal found in (8). 

(6) DC plate current at peak of 
envelope (Ip,) is approximately equa! to 
Tpmax/ oe 

(7) Average de plate current (In) 
is equal to Ip,/1.4. 

(8) Determine peak grid-No.2 cur- 
rent (Icomax) from Fig. 47 at conditions 
in (2). 

(9) DC grid-No.2 current at peak 
of envelope (Ic...) is approximately equal 
to Desmax? 4: 

(10) Average grid-No.2 current 
(Ic,) is approximately equal to Ie.)°/1.4. 

(11) Averagegrid-No.2 dissipation 
(Pc,) is approximately equal to Ee, XI. 

(12) Peak Envelope Power input 
(Pine) is equal to Ep X Ine. 

(13) Peak Envelope Power output 
(PEP) is equal to (Ibmax/4) (Ev-Epmin)- 

(14.) Average Plate Dissipation 
(Pp) is equal to 0.7 Ping — 0.5 PEP.- 

(15) Average Power Output (Po) 
is equal to PEP/2. 

(16) Effective rf load resistance 
(Rp) is equal to 2(Ep — Epmin)/Inp- 


Example: 
Calculate operating values for th 


RCA-8072 linear rf power ‘amplifier for 
single-sideband service with two-tone 
modulation, 


(1) The plate voltage is selected to 
be 700 volts; grid-No.2 voltage, 250 volts. 

(2) On Fig. 46 plot the maximum- 
signal point at knee of Ec, = 0 curve 
(point A). Read Innax = 0.65 ampere 
Locate Epmin at 250 volts. 

(6) Fin, == (1/6.5) *X< 0.65 = 
- ampere. 

(4) On Fig. 46 plot the minimum- 
signal point at Ky = 700 volts and Ih, = 
0.10 ampere (point B). 

(5S) On Fig. 46 read Ee, at: —15 volts 
at minimum-signal point B. 

(6) Calculate: Ibe = Ibmax/3 = 
0.650/3 = 0.22 ampere. | 

(7) Calculate: Ip = Ip,/1.4 = 0. 22/ 
1.4 = 0.16 ampere. 

(8) On Fig. 47 locate point A at Ep 
250 volts and Ee,>0 on grid-No.2 
current curves. Read Icmax = 0.065 
ampere. 

(2) Calculate le: = Temas / 4) '= 
0.065/4 = 0.016 ampere. 

(10) Caleulate: In. = Tee/1.4 = 
- 0.016/1.4 = 0.011 ampere. 

(11) Calculate: Pes =. Keg: x Ie, = 
250 X 0.011 = 2.7 watts. Verify that 
grid-No.2 dissipation is within rating. 


0.10 


(12) Calculate: Ping = Ep Ing = 700 
xX 0.22 = 154 watts. 
(13) Calculate: PEP = (Ipmax/4) 


(Ep — Enmin) = (0.650/4) (700 - - 250) = 
73 watts. 

(14) falemate: ipa = 0.7 Ping ~0.5 
PEP = 0.7 (154) — 0.5 (73) = 71 watts. 

(15) Calculate: Po= PEP/2= (ier 

= 36.5 watts. 

(16) Calculate: Rp = 2 (Ep - 
Epmin)/Ibmax = 2(700-250)/0.65 = 1884 
ohms. : 

Triodes 


Operating conditions for high-mu 
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Ibe = 0.9 Pinmax/ Ep 
Verify value to be within maximum rat- 
ings. 

(3) Determine peak plate current 
(Ibmax) a8 3 In, found in (2). 

(4) Determine average plate cur- 
rent. (Ip) as Ip,/1.4. 

(S) Determine peak positive grid 
voltage (Eemax) and effective minimum 
plate voltage (Epmin) for this value of 
Ipmax from the typical plate character- 
istics for the tube. 

The maximum permissible value of 
Eemax and the minimum permissible 
value of Epmin are determined at the 
point where the horizontal coordinate 
representing the peak current intersects 
the Ec = Ep line (sometimes called ‘‘Di- 
ode Line’’). It is generally desirable for 
Hemax to be 75 per cent of Enmin- 

(6) Zero-signal de plate current 
(In,) is equal to Ip,/5. 

(7) Peak of envelope power input 
(Pine) is equal to Ey in (1) times Ip, in (2). 

(8) Calculate peak envelope 


power output (PEP) as follows: 


triodes at zero-bias grid-drive conditions : 


with two-tone modulation may be cal- 
culated as follows. 

(1) Select a plate voltage (E,) 
within the maximum rating of the tube. 

(2) Determine de plate current at 
peak of envelope (Ine) which gives a 
plate input approximately 90 per cent 
of the plate input at the peak of envelope 
rating: 


PEP = (Ibmax/4) (Ey — Emin) 

(9) Average plate dissipation (P,) 
is equal to 0.7 Ping — 0.5 PEP. Verify 
value to be within maximum ratings. If 
exceeded, reduce Inmax slightly; if still 
exceeded, reduce Ep. 

(10) Peak rf grid voltage (Ez) is 
equal to Eemax for zero-bias conditions. 

(11) Determine peak grid current 
(Iemax) from the grid-current character- 
istics curves. The value of Iemsx is shown 
at the intersection of the plate-voltage 
coordinate corresponding to Epmin With 
the grid voltage curve corresponding to 
Kemax- 

(12) Peak-envelope grid current 
(Ice) is equal to one-third Tomax in (11). 

(13) Average de grid current (I-) 
to 1/1.4 Ip, in (12). 

(14) Calculate driving power of 
tube (Pa) as follows: Pa = Eg (Iemax/4). 

(135) Calculate effective rf load re- 
sistance (Rp) as follows: Ry = 2(Ep — 
Epmin)/ Tpmax: 

For cathode-drive conditions, it is 
necessary to calculate the feedthrough 
driving power (Pit) as follows: 

Pr = Ee (Ibmax/4) 

The feedthrough power must then 
be added to both the driving power (Pa) 
in (12) and the peak-envelope power 
(PEP) in (10). The effective rf load re- 
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sistance (Rp) in (18) must be modified 
as follows: Rp = 2(Epv — Evmin + Eg)/ 
Tomax: 

Example: 

Calculate operating values for the 
RCA-811A for linear rf power amplifier 
service under ICAS conditions. Refer to 
Fig. 48 for curve values. 


RCA Transmitting Tubes 


(15) Caleulate: Rp 2(Ep —- 
Epmin)/Ibmax = 2 (1250- 80)/0.386 = 
6500 ohms. 


Class AB and Class B 
AF Amplifier Service 


Push-pull class AB and class B af 
amplifiers are assumed to have a con- 
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Fig. 48 
duction angle of 180 degrees. 


(1) Select Ey = 1250 volts. 

(2) Calculate: Ib, = 0.9 Pine/En = 
0.9 X 165/1250 = 0.12 ampere. 

(3) Calculate: Ibmax = 3 Ibe = 3 X 
0.12 = 0.86 ampere. 

(4) Calculate: Iy = Ine/1-4 = 0.12/ 
1.4 = 0.09 ampere. 

(5) On Fig. 48 locate Inmax = 0.36 
ampere at Point A. Read Eenax = 80 
volts; Evmin = 80 volts. 

(6) Caiculate Ip, = Ibe/5 = 0.12/5 
0.024 ampere. 

(7) Pine = Ev Ine = 1250-X 0.120 
150 watts. 

(8) Calculate: PEP = (Ipbmax/4) (Ev 
—Epmin) = (0.386/4) (1250 — 80) = 0.09 
(1170) = 105 watts. 

(9) Pp — 0.7 Pine — 0:5 PEP 
(0.7) 150-(0.5) 105 = 52.5 watts. 

(10) Record: E, = 
volts. 

C17) On 7Hig« 48 “locate *1e, = 
0.12 ampere at Point C. 


80 


Wcraax = 


(E22) Calculate: 1. - =" Ins) = 
0.12/3 = 0.04 ampere. 
(13) Calculate: Io =‘-I,,/1.4 = 


0.04/1.4 = 0.028 ampere. 
(14) Calculate: Pa = Eg (Iemaz/4) 
= 80 (0.12/4) = 2.4 watts. 


This assumption is permissible (even 
though the actual conduction angle per 
tube is slightly greater than 180 degrees) 
because any plate currents drawn simul- 
taneously by the two sides of the circuit 
are effectively cancelled in the output 
transformer and do not appear in the 
composite plate-current waveform. DC 
voltage, current, input, and dissipation 
values for af amplifiers are calculated on 
a per-tube basis; ac values such as power 
output, driving voltage, and driving 
power are calculated for the entire stage. 


The plate-circuit loads for af ampli- 
fiers are usually iron-core transformers, 
which are not adjustable to the same de- 
gree as the resonant tank circuits used 
as loads for rf amplifiers. To assure 
proper loading for a class AB or B stage, 
therefore, it is necessary to calculate the 
plate-to-plate load resistance required, 
and to provide an output transformer or 
coupling device which presents this re- 
sistance to the plate circuit of the ampli- 
fier when connected to the external load. 
Because the de plate current of a class 
AB or class B af amplifier is small under 


zero-signal conditions and increases with 
amplitude of the driving signal, it is also 
necessary to calculate both the zero-sig- 
nal plate current (Ip,) and the maximum- 
signal plate current (Ipmax). The maxi- 
mum-signal value should not be con- 
fused with the peak plate current (ipmax); 
which is the highest instantaneous value 
and, at the assumed conduction angle of 
180 degrees, is equal to 3.14 & Ipmax- 


Class AB2 Amplifiers 
Multigrid Tubes 


(1) Choose a plate voltage (Ep), a_ 


de grid-No.2 (screen-grid) voltage (K¢,), 
and a maximum-signal de plate current 
(Ipmax) Which provide a maximum-sig- 
nal plate input within the maximum 
ratings for the tube. Assume a plate- 
conduction angle of 180 degrees. 


(2) Using the value K, = 3.14 given 
in Table I for a conduction angle of 180 
degrees, calculate the peak plate current 
(ipmax) per tube as follows: 

Ibmax = K; X Daas = 3.14 Tpmax 

(3) Determine peak positive grid- 
No.1 voltage (€e,max) and effective mini- 
mum plate voltage (e€pmi,) from the 
plate-family curves for the tube for the 
calculated value of ipa, and the chosen 
value of E.,. As mentioned earlier for 
class C amplifiers, the best compromise 
from the standpoints of plate-circuit 
efficiency and power sensitivity is ob- 
tained when ep, in is slightly to the right 
of the “‘knee’’ in the appropriate grid- 
voltage curve. 

(4.) Using the value of K, = 0.785 
given in Table I, calculate the power 
output (P.) for the stage (two tubes in 
push-pull) as follows: 

Po= 2K» X (Ep - €bmin) X Tbmax 
= 1.57 X (Ep — epmin) X Tpmax 

(5) The plate dissipation (Pp) per 
tube is then given by 

Pp = (Ep X Ibmax) — Po/2 ‘ 
If this value exceeds the maximum plate 
dissipation rating per tube for class AB» 
service, it will be necessary to recalcu- 
late steps (1) through (5) using either a 
smaller peak plate current (and, conse- 
quently, a smaller maximum-signal de 
plate current), or a lower value of €pmin. 

(6) The zero-signal de plate current 

(Ip,) per tube is selected to provide a 
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combination of high power output with 
low odd-harmonie distortion. A small 
value of Ip, is desirable for high power 
output, but a value above the “‘knee’”’ of 
the tube characteristic must be used to 
minimize distortion. 

In most cases, a suitable value for 
Tp) is one which results in a zero-signal 
plate dissipation per tube of one-third 
to one-half the maximum rated value 
(Ppmax). For one-third maximum dissi- 
pation, the zero-signal plate current 
(Ipy) per tube is given by 

Ippo a Ppmax/(3 x Ep) 

(7) The de grid-No.1 bias voltage 
{Ee,) required to obtain the desired 
value of Ip, can then be determined 
from the plate-family curves for the 
chosen value of Eq. 


(8) The peak af grid-No.1 (driving) 
voltage (Ke,) required for each tube is 
given by 

Be, = —Eq, + €eimax 
The total driving voltage (Eg,-.,) re- 
quired for the stage, therefore, is given 
by 
Eg)-g1= 2x (Eg;) =2xX (—Eg, a €cimax) 

(9) The plate-to-plate load resist- 
ance (Ryp-p) required for a push-pull 
class AB, or class B af amplifier is given 
by 

Ryp-p = 1.27 XK (Eb — epmin) /Tomax 
This value is four times the resistance 
represented by a load line drawn on the 
appropriate plate-family curves for the 
tube from the ipmax, Cbmin Point to the 
intersection of the plate-voltage (Ep) 
coordinate with the Ip = 0 axis. 

(10) Determine the peak grid-No.1 
current (ieynax) per tube from the grid- 
No.1-current curves given for the tube. 
The value of ieimax 18 Shown at the in- 
tersection of the epmin coordinate with 
the @€e:max curve. 

(11) The maximum-signal driving 
power (Pa) required by the push-pull 
stage is given by 

Pa= leimax x Kg, /2 

(12 )The peak grid-No.2 current 
per tube (ie max) is obtained from the 
grid-No.2 characteristics curves for the 
chosen grid-No.2 voltage. 

(13) Using the value K;= 0.25 given 
in Table I for a conduction angle of 180 
degrees, calculate the maximum-signal 


grid-No.2 current (Ieynax) per tube as 
follows: . 
Teomax = K;X ieymax = 0.25 lesmax 

(14.) The maximum-signal grid-No.2 

input (We) per tube is then given by 

We Ty Ke x Teomax 

If this value of We, exceeds the maxi- 

mum rating for the tube, it will be neces- 

sary to reduce either epyin OF Ep. 


The zero-signal grid-No.2 current 
(lex) is usually a small fraction of the 
maximum-signal current (Ieomax). Con- 
sequently, it has little or no effect on the 
maximum grid-No.2 input, and is not 
an important consideration. 

Example: 

Calculate operating values for a 
push-pull class AB, af amplifier stage 
using two RCA-6146 tubes operating 
under ICAS conditions. The basic oper- 
ating values are Ep = 600 volts, Ee = 
200 volts, and Ipmax= 1385 milliamperes 
per tube. 

(1) Plate input per tube (P;)} = 600 
< 0.1385 = 81 watts. This value is well 
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within the maximum rating of the 6146 


for this type of service (90 watts). 


(2) For a conduction angle of 180 
degrees, peak plate current per tube 
(ipmax) = 8-14 X 0.185 = 0.424 ampere, 
or 424 milliamperes. 

(3) From the average plate charac- 
teristics curves for E,. = 200 volts given 
in the data section, the peak positive 
grid-No.1 voltage per tube (€¢,max) = 
+5 volts (approx.) and the effective 
minimum plate voltage (@bmin) = 65 
volts (approx.). 

(4) Power output for two tubes in 
push-pull (Po) = 1.57 & (600-65) « 0.135 
= 113.5 watts. 

(5) Plate dissipation per tube (Pp) 
= (600 X 0.135) — 118.5/2 = 24.2 watts. 

(6) For one-third maximum rated 
plate dissipation, zero-signal dc plate 
current (Ipo) = 25/(3 X 600) = 0.0139 
ampere, or 14 milliamperes (approx.) 
per tube. 

(7) From the plate-family curves 
for E. = 200 volts, the de grid-No.1 
voltage or bias (E-,) required to produce 
a zero-signal plate current of 14 milli- 
amperes per tube at a plate voltage of 
600 volts is approximately —51 volts. 


(8) The peak af grid-No.1-to-grid- 


56 


No.1 (driving) voltage (Eg)-g:) = 
2 [-(-51) +5] = 112 volts. 
(9) The effective plate-to-plate load 
1.27 (600 —65) 
0.135 ‘i 
5038, or approximately 5000 ohms. 


(10) From the grid-No.1 curves 
given in the data section for E,, = 200 
volts, peak grid-No.1 current (ieymax) is 
8 milliamperes (approx.) for e@e:max = 
+5 volts and epmin = 65. 


resistance (Ryp-p) = 


(11) The driving power required to 
produce maximum power output (Pa) = 
(0.008 < 56)/2 = 0.22 watt. 


(12) From the grid-No.2 curves for 
Ee, = 200 volts given in the data section, 
for €eymax= +5 Volts and €pmin= 65 volts, 
peak grid-No.2 current per tube (iesmax) 
= 45 milliamperes. 


(13) The de maximum-signal grid- 
No.2 current per tube (Ie max) = 0.25 X 
45 = 11.2 milliamperes. 

(14) Maximum-signal grid-No.2 in- 
put per tube (We) = 200 X 0.0112 = 
2.24 watts. This value is well within the 
maximum rating for the 6146 (3 watts 
per tube). 

These calculated values are com- 
pared below with the nearest “Typical 
Operation” shown in the published data 
for the 6146 in Class AB Operation, 
ICAS conditions. 


Values are for two tubes pe. Ee 
DC Plate Voltage (Eb)..; 600 600 volts 
DC Grid-No.2 

Voltage (He2)........ 200 190 volts 
DC Grid-No.1 Voltage ; 

(Fixed Bias, Ee;)..... -51 -48 volts 
Peak AF Grid-No.1-to- : 

Grid-No.1 Voltage : 

(Hei-or a oe sae eee 112 109 volts 
Zero-Signal DC Plate 

Current (2Ibo)..,.... 27 28 ma 
Maximum-Signal DC 

Plate Current (2Ibmax) 270 270 ma 
Zero-Signal DC Grid- 

No.2 Current (2Iew)... —— 1.0. ma 
Maximum-Signal DC Grid- 

No.2 Current (2icemay) 22.4 20 _ma 
Effective Load Resistance 

(Plate to plate, Rip-p) 5000 5000 ohms 
Maximum-Signal Driving 

Power, (Approx., Pad). 0.22 0.3 watt 
Maximum-Signal Power 

Output, (Approx., Po). 113.5 110 watts 


Class B Amplifiers 


Triodes 
The procedure for calculating oper- 
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ating values for push-pull triode class B 
stages is substantially the same as that 
given above for multigrid-tube class 
AB, stages, but does not involve calcu- 
lations for grid-No.2. voltage, current, 
input, or dissipation. 


Example: 


Calculate operating values for a 
class B modulator stage using two RCA- 
812-A’s operating under ICAS condi- 
tions. The de plate voltage (Ep) is 1500 
volts, and the maximum-signal de plate 
current (Ipmax) per tube is 155 milli- 
amperes. 

(1) Plate input per tube (Pi) = 
1500 X 0.155 = 232.5 watts. This value 
is slightly less than the maximum plate- 
input rating of the 812-A for ICAS 
operation (235 watts). 

(2) For a conduction angle of 180 
degrees, the peak plate current per tube 
(ibmax) = 3.14 X 0.155 = 0.487 ampere, 
or 487 milliamperes. 


(3) From the average plate charac-- 


teristics curves shown in Fig. 45, for 
Ibmax = 487 milliamperes, the peak posi- 
tive grid voltage (€emax) = +90 volts 
(approx.) and the effective minimum 
plate voltage (€pmin) = 100 volts. 

(4) Power output for two tubes 
(Po) = 1.57 & (1500-100) x 0.155 = 340 
watts (approx.). 

(5S) Plate dissipation per tube (P») 
= (1500 < 0.155) -840/2 = 62.5 watts. 
This value is within the maximum rating 
for the 812-A (65 watts). 

(6) For one-third maximum rated 
dissipation, zero-signal de plate current 
per tube (Ino) = 65/(3 & 1500) = 0.0145 
ampere = 14.5 milliamperes. 

(7) From the plate characteristics 
curves given in Fig. 45, de grid voltage 
or bias (Ee) required to produce this 
value of plate current at a plate voltage 
of 1500 volts is approximately —45 volts. 

(8) The peak af grid-to-grid driving 
voltage required for maximum power 
output (Eg-g) = 2E = 2[-(-45) +90] 
=270 volts. 

(9) The effective plate-to-plate load 

: 1.27 & (1500-100 
resistance (Ryp-p) = ix) 
= 11500 ohms (approx.). 

(10) From the grid-current curves 


shown in Fig. 45, peak grid current 
iemar) for €emax = + 90 volts and €bmin 
= 100 volts is 140 milliamperes (approx.). 

(11) The driving power required for 
maximum output (Pa) = (0.140 x 135) /2 
= 9.45, or approximately 9.5 watts. These 
calculated values are compared below with 
the “Typical Operation” values for ICAS 
conditions shown in the published data 
for the RCA-812-A in Class B Modula- 
tor Service, ICAS conditions. 


Values are for two tubes fae nee 
DC Plate Voltage (Ep).. 1500 1500 volts 
DC Grid Voltage (Ee) .. -45 -48 volts 
Peak AF Grid-to-Grid 

Voltage (Eg-g)....... 270 270 volts 


Zero-Signal DC Plate 
Current (2Ibo)..::... 29 28 ma 
Maximum-Signal DC Plate 


Current (2Ibmax).... 310 310 ma 
Effective Load Resistance 

(Plate-to-plate, Rup-p) 11500 18200 ma 
Maximum-Signal Driving 

Power (Approx., Pa).. 9.5 5 watts 
Maximum-Signal Power 

Output (Approx., Po).. 340 340 watts 


Conversion Factors 


Operating conditions for voltage 
values other than those shown in the 
published data can be obtained by the 
use of the nomograph shown in Fig. 49 
when all electrode voltages are changed 
simultaneously in the same ratio. The 
nomograph includes conversion factors 
for current (Fi), power output (F,), 
plate resistance or load resistance (F;), 
and transconductance (Fgm) for voltage 
ratios between 0.5 and 2.0. These fac- 
tors are expressed as functions of the 


_Tatio between the desired or new voltage 
for any electrode (Edges), and the pub- 


lished or original value of that voltage 
(Epup). The relations shown are appli- 
cable to triodes and multigrid types in 
all classes of service. 


To use the nomograph, simply 
place a straight-edge across the page so 
that it intersects the scales for Eges and 
Epuv at the desired values. The desired 
conversion factor may then be read di- 
rectly or estimated at the point where 
the straight-edge intersects the F;, F,, 
F,, or Fem scale. 


For example, the dashed lines on 
the nomograph show that for a ratio 
Eaes/Epun of 2/2.5 (all electrode volt- 
ages reduced 20 per cent), Fj is approxi- 
mately 0.72, Fp is approximately 0.57, 
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F, is 1.12, and Fem is approximately 
0.892. These factors may be applied di- 
rectly to operating values shown in the 
tube data, or to values calculated by the 
methods described previously. 


When only one electrode voltage of 
a tube is changed, for example in the 
calculation of operating conditions for a 
multigrid tube operated at a grid-No.2 
voltage for which curve families are not 
available, the nomograph is used twice. 
The procedure is shown in the following 
example: 

Determine operating values for an 
RCA-6146 beam power tube in Class C 
Telegraphy Service at its maximum 
ICAS plate-voltage (Ep) and plate-input 
(Pi) ratings of 750 volts and 90 watts, 
and at a grid-No.2 voltage (Ee,) of 160 
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volts. (The de plate current Ip of the 
tube under the desired conditions is 90 
watts/750 volts, or 120 milliamperes.) 


Because curve families are not avail- 
able for an E,, of 160 volts, operating 
conditions must first be calculated for 
the nearest value of Ee. for which curves 
are available (i.e., 150 volts). For this 
calculation, the chosen values of Ep and 
Tp must be converted to the correspond- 
ing values for Ee, = 150. The plate volt- 
750 X 150, 

160 
mately 703 volts. Using conversion-fac- 
tor values obtained from the nomograph 
for the voltage ratio 150/160, the plate 
current (Ip) = Fi X Ip = 0.91 X 120, or 
approximately 109 milliamperes. 


For a conduction angle of 140 de- 


age (Ep) becomes or approxi- 
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grees, K, = 4 and the peak plate current 
(ipmax) = 4X 109 = 436 milliamperes. 
From the plate-family curves of the 
6146 for Ec. = 150 volts shown in the 
tube data, the effective minimum plate 


voltage (Cpmin) = 75 volts and the peak 
positive grid voltage (€emax) = +15 
volts. 


From the corresponding grid-No.1 
and grid-No.2 curve families, peak grid- 
Noe.iscurrent “Cigwa,) = 244% milli- 
amperes and peak grid-No.2 current 
(icomax) = 39.5 milliamperes. 


These instantaneous voltages and 
currents can now be converted to cor- 
responding values for the desired Ee, of 
160 volts. For the voltage ratio 160/150, 
or 1.066, ebmin = 75 X 1.066, or approxi- 
mately 80 volts, and e€e:max = +15 X 
1.066, or approximately 16 volts. 


From the nomograph, the current 
conversion factor F; for the ratio 160/150 
is 1.1.Consequently, ieymax = 24.5 X 1.1, 
or approximately 27 milliamperes, and 
i¢omax= 39.5 X 1.1, or approximately 43.5 
milliamperes. 


The remaining operating values can ~ 


then be calculated: Power output (Po) 

= Ks X (Ep-ebmm) * In = 0.862 (750- 

80) X 0.120 = 69.3 watts. 
Thedegrid-No.1 voltage or bias (E¢,) 


K Be 
Vena teeic) eh ete (0.52 


£28) 
< 16) -1.52 (160/4.5), or approximate- 
ly —62 volts. 

The peak rf grid-No.1 voltage (Eg,) 
= —(-62) +16 = 78 volts. 

From Table II, the constant K, = 
9.15 (approx.) for an Eo,/E¢g, ratio of 
62/78, or 0.795. Consequently, the de 
grid-No.1 current (Ic) = 27/9.15, or 
approximately 3 milliamperes. 


The de grid-No.2 current (I...) = 
Ks X icomax = 0.2 X 48.5, or 8.7 milli- 
amperes. The de grid-No.2 input (We;) 
= 160 volts X 0.0087 amperes, or ap- 
proximately 1.4 watts. 


These calculated values are com- 
pared below with the published ‘“Typi- 
cal Operation”’ values for the 6146 in 
Class C.Telegraphy, ICAS conditions: 


Caleu- Pub- 
lated bished 
DC Plate Voltage (Ep). . 750 750 ~=—-volts 
DC Grid-No.2 
Voltage (Eez)........ 160 160 sr volts 


Operating Conditions and Adjustments 


DC Grid-No.1 

Voltage (Eci)........ -62 -62 volts 
Peak RF grid-No.1 

Voltage (Egi)........ 78 79 ~—- volts 
DC Plate Current (Ip).. 120 120 ma 
DC Grid-No.2 

Current (Ie2)......... SZ 11 ma 
DC Grid-No.1 

Current (Ie1)......... 3 jeg! ma 
Driving Power, 

(A pprox., Pd) wu. 0:21 0.2 watt 
Power Output, 

CADDIOKAIPO) 6. ose es 69.3 70 ~=watts 
Plate-input power (Pi).. 90 90 watts 
Plate dissipation (Pad)... 21 20 = «watts 
Grid-No.2 Input (We2).. 1.39 1.76 watts 


Because this method for conversion 
of characteristics is necessarily an ap- 
proximation, the accuracy of the nomo- 
graph decreases progressively as the 
ratio Eaes/Epuy departs from unity. In 
general, results are substantially correct 
when the value of the ratio Eaes/Epu» 
is between 0.7 and 1.5. Beyond these 
limits, the accuracy decreases rapidly, 
and the results obtained must be con- 
sidered rough approximations. 


The nomograph does not take into 
consideration the effects of contact po- 
tential or secondary emission in tubes. 
Because contact-potential effects be- 
come noticeable only at very small de 
grid-No.1 (bias) voltages, they are gen- 
erally negligible in power tubes. Second- 
ary emission may occur in conventional 
tetrodes, however, if the plate voltage 
swings below the grid-No.2 voltage. 
Consequently, the conversion factors 
shown in the nomograph apply to such 
tubes only when the plate voltage is 
greater than the grid-No.2 voltage. Be- 
cause secondary emission may also oc- 
cur in certain beam power tubes at very 
low values of plate current and plate 
voltage, the conversion factors shown in 
the nomograph do not apply when these 
tubes are operated under such conditions. 


Adjustment and Tuning 


AF equipment does not normally 
require tuning or preliminary adjust- 
ments other than those necessary for 
obtaining plate-current balance in push- 
pullstages. Subsequent operating adjust- 
ments of gain or input-signal level and 
“‘tone’’ or frequency response can usually 
be made without the aid of auxiliary 
equipment. 

Tuning and operating adjustments ' 
in rf power equipment, however, are nu- 
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merous and complex and require the use 
of instruments for accurate measurement 
of frequency, de grid current, de plate 
voltage and current, and de screen-grid 
(grid-No.2) voltage and current of multi- 
grid tubes. Other equipment which may 
be necessary or useful includes: a grid- 
dip oscillator for preliminary tuning of 
resonant tank circuits and for neutrali- 
zation adjustments; a ‘‘dummy load’’ 
(an incandescent lamp or non-inductive 
resistor having suitable resistance and 
wattage rating) used to absorb the power 
output of the final stage so that unau- 
thorized frequencies or other improper 
signals which may be produced during 
preliminary adjustments are not radi- 
ated by the antenna system or load; 
simple rf indicators, such as a neon lamp 
or a small flashlight bulb which is con- 
nected to a one- or two-turn loop of wire; 
andsimpledevicesfor measuring approxi- 
mate frequency, such as absorption-type 
wavemeters. A cathode-ray oscilloscope 
is desirable for proper adjustment of 
radiotelephone, television, and facsimile 
transmitters. 


Because a class C stage may draw 
excessive plate current if operated even 
momentarily into an improperly tuned 
plate-tank circuit, all plate-tank circuits 
should be tuned to their approximate 
operating frequencies (with the aid of a 
grid-dip oscillator) before actual operat- 
ing adjustments are begun. During this 
preliminary tuning procedure, all plate, 
screen-grid, and grid-bias supplies should 
be turned off, but ali tubes and circuit 
components should be in place and nor- 
mal filament or heater voltages should 
be applied to the tubes to assure that the 
stray capacitance and inductance of each 


stage are substantially the same as those. 


present during operation. 


Tuning Procedure 


Tuning and adjustment of rf power 
equipment starts in the oscillator or in- 
put stage, and continues through suc- 
ceeding stages along the path followed 
by the rf signal. The procedure used in 
tuning class C stages is generally the 
same for all types of service, circuit con- 
figurations, and tube types. Consequent- 
ly, the procedure given below for tuning 
a “straight-through” rf amplifier stage 
also applies to frequency multipliers. It 
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is assumed that the amplifier has been 
properly neutralized, if required, by the 
method described later, and that the 
preceding stage or ‘‘driver’’ has been 
properly tuned and is delivering full out- 
put at the desired frequency. 


(1) Make sure that all power to the 


- equipment is off. 


60 


(2) Disconnect all positive plate, 
screen-grid, and suppressor-grid supply 
leads from the amplifier and from all 
following stages. 


(8) If variable coupling is used be- 
tween driver and amplifier, adjust the 
coupling to approximately one-hali 
maximum. 


(4) Apply only normal filament or 
heater voltage to the amplifier, and all 
normal operating voltages to the driver. 


(5) Quickly tune the driver plate 
circuit to resonance, which is indicated 
by a dip in driver plate current, as shown 
in Fig. 50, and by maximum grid cur- 
rent in the amplifier stage. If the ampli- 
fier has a tuned grid circuit, this circuit 
should also be tuned to resonance (indi- 
cated by an increase in the amplifier 
grid current). 

(6) Increase the coupling between 
driver and amplifier, being careful not 
to exceed the maximum permissible grid 
current for the amplifier tube or tubes. 
It should be possible to obtain full rated 
grid current for the amplifier stage with- 
out overloading the driver (overload 
being indicated by excessive driver plate 
current at resonance). — 


(7) Retune the driver plate circuit 
(and the amplifier grid circuit) to reso- 
nance. This procedure should always be 
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followed after a change is made in 
coupling or loading to compensate for the 


~ normal detuning effects of such changes. 


(8) Turn on any fixed-bias supplies 
for the amplifier, and make any circuit 
changes or adjustments necessary to as- 
sure that the plate, screen-grid, and sup- 
pressor-grid voltages for the amplifier 
will not be more than 50 per cent of their 
normal values when applied. Disconnect 
the external load from the amplifier 
plate-tank circuit, or, if this change is 
not practicable, reduce the coupling be- 
tween amplifier and external load to 
minimum. If the load for the amplifier 
is another tube, remove this tube from 
its socket. 

; (9) Apply plate, screen-grid, and 

suppressor-grid voltages (50 per cent of 
normal values) to the amplifier, but not 
to any following stages, and quickly 
tune the amplifier plate circuit to reso- 
nance. When an amplifier is operated 
without a load connected to its plate 
tank, its plate current will usually dip 
at resonance to between 10 and 20 per 
cent of the normal full-load value. The 
absolute value of the no-load plate cur- 
rent at resonance depends on the Q of 
- the plate-tank circuit, the type of bias 
used, and therf excitation voltage, and 
should not be considered an indication 
of the amplifier efficiency. 


If the plate current of an unloaded 
triode does not dip in the normal man- 
ner, the trouble may be caused by inade- 
quate grid excitation, excessive tank- 
circuit losses, or improper neutralization. 
If the plate-tank circuit of any class C 
amplifier cannot be tuned to resonance, 
the tank-circuit inductance or capaci- 
tance, or both, may have to be increased 
or decreased in value, depending on 
whether the circuit is found to tune 
higher or lower than the desired fre- 
quency. An absorption-type wavemeter 
is useful in such adjustments. 

If flashover occurs in the plate-tank 
capacitor during tuning adjustments,re- 
connect the load to the amplifier output 
circuit and/or increase the coupling be- 
tween amplifier and load until the rf 
voltage is reduced sufficiently to elimi- 
nate the flashover. 

(10) Connect the external load to 
the amplifier plate tank. (If this step has 
already been taken to eliminate flash- 
over, as described above, tighten the 
load coupling.) When the load is applied 
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or the load coupling increased, the plate 
current of the amplifier should rise. Re- 
tune the amplifier plate tank to reso- 
nance after each change in coupling.The 
amplifier plate current should still dip at 
resonance, but its minimum value should 
be considerably higher than under no- 
load conditions, as shown by the dashed 
curve in Fig. 50. 

(11) Apply full plate, screen-grid, 
and suppressor-grid voltages to the am- 
plifier. Increase the coupling between 
amplifier and load, retuning the ampli- 
fier plate tank to resonance as often as 
necessary, until the plate current at the 
resonance dip has the desired value. In 
no case should the plate input (the prod- 
uct of the de plate voltage and dc plate 
current) exceed the maximum value 
given in the tube ratings for the type of 
service involved. 


Because the de grid current of an 
amplifier decreases as the load on the 
amplifier is increased, grid current should 
be checked after each change in load or 
load coupling to make sure it has not 
dropped appreciably below the normal 
or desired value. If it has, the cause may 
be insufficient grid excitation or exces- 
sive grid bias. 


Neutralizing Adjustments 


The procedure used in neutralizing 
rf amplifiers is substantially the same 
regardless of the neutralizing circuits or 
tube types employed.The tube operating 
conditions used are similar to those em- 
ployed for preliminary tuning of plate- 
tank circuits, except that excitation at 
the highest operating frequency is ap- 
plied to the stage being neutralized. 

(1) Make sure that all power to the 
equipment is off. 

(2) Disconnect all positive plate, 
screen-grid, and suppressor-grid supply 
leads from the amplifier and from all 
following stages. Adjust the coupling be- 
tween driver and amplifier to maximum, 
and loosely couple a fairly sensitive rf 
indicator to the amplifier plate-tank coil. 
Although a simple indicator is usually 
satisfactory, a sensitive rf meter con- 
nected to a one- or two-turn loop or a 
vacuum-tube voltmeter equipped with a 
suitable rectifier probe provides more 
exact indications, particularly for final 
adjustments. 
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(3) Apply normal filament or heater 
voltage to the amplifier, and all normal 
operating voltages to the driver, and tune 
the driver plate circuit to resonance. 

(4) Tune the plate-tank circuit of 
the amplifier to resonance (shown by 
maximum brightness or maximum read- 
ing of the rf indicator). Adjust the neu- 
tralizing capacitor until the rf indicator 
shows minimum brightness reading. ~ 


(5) Carefully retune the amplifier 
plate-tank circuit to resonance. The rf 
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indicator should now show a new maxi- 


mum reading, but one having substan- 
tially smaller magnitude than the origi- 
nal reading. Again adjust the neutral- 
izing capacitor for a minimum reading 
on the rf indicator. The driver plate- 
tank circuit should be checked and, if 
necessary, retuned to resonance during 
these adjustments. 

Repeat step (5) until a setting for 
the neutralizing capacitor is found which 
produces no indication of rf voltage in 
the amplifier plate circuit. As this set- 
ting is approached, it will probably be 
necessary to increase the coupling be- 
tween the rf indicator and amplifier 
plate tank to obtain useful indications. 
A stage may be considered properly neu- 
tralized when the rf indicator shows zero 
at maximum coupling. 


In neutralizing a push-pull ampli- 
fier, both neutralizing capacitors should 
be adjusted simultaneously. However, 
both capacitors will seldom have the 
same setting at the point of complete 
neutralization because of slight differ- 
ences in tube and stray circuit capaci- 
tance, and because split tank circuits are 
seldom electrically symmetrical. 
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A de milliameter connected in the 
grid-return circuit of an amplifier can 
also be used as a very sensitive indicator 
for neutralizing adjustments. The am- 
plifier is operated without plate, screen- 
grid, or suppressor-grid voltage, and suf- 
ficient rf excitation is applied to produce 
a normal value of grid current. If the 
amplifier is not properly neutralized, its 
grid current will vary when its plate- 
tank circuit is tuned through resonance. 
The neutralizing capacitor should then 
be adjusted slowly while the amplifier 
plate-tank circuit is tuned back and 
forth through resonance. As the point of 
neutralization is approached, the varia- 
tions in grid current decrease. When the 
amplifier is perfectly neutralized, tuning 
of its plate-tank circuit through reso- 
nance does not cause even a slight 
change in the reading of the grid-current . 
meter. 


In some cases, it may not be possi- 
ble to eliminate rf feedthrough entirely 
by adjustment of the neutralizing capaci- 
tor. This difficulty is usually an indica- 
tion of stray coupling between the am- 
plifier and driver plate tanks, or of stray. 
capacitances in various portions of the 
amplifier which tend to unbalance the 
neutralizing circuit. Adequate shielding 
between the driver and amplifier and be- 
tween the grid and plate circuits of the 
amplifier will usually eliminate this 
difficulty. 


The difficulty may also arise in a 
stage employing a split-stator tank ca- 
pacitor if the ground lead of the capaci- 
tor is not connected by the shortest pos- 
sible path to the cathode-return point 
of the stage. 


Power-Tube Installation 


Because power tubes usually operate 
at high voltages and temperatures, draw 
heavy currents, and are used in high- 
efficiency circuits, terminal connections 
for such tubes should have large-area, 
low-resistance contacts capable of ac- 
- commodating relatively large wire sizes 
and utilize high-quality insulation. 

Seckets or mountings for power 
tubes having filamentary cathodes 
should be installed, as a general rule, so 
that the tubes are operated in a vertical 
‘ position with the base or filament end 
down. Vertical operation minimizes the 
danger of internal short circuits which 
may be caused by thermal expansion or 
sagging of the filament. Certain fila- 
mentary-cathode vacuum types may be 
operated in other than vertical positions, 
provided precautions specified in the 
tube data are observed. Tubes having 
indirectly heated cathodes may gener- 
ally be operated in any position. 


If equipment is to be subjected to 
mechanical shock or vibration, the equip- 
ment housing, the tube mountings, or 
both should include some form of shock- 
absorbing suspension, andsuitablemeans 
should be employed to lock the tubes in 
their sockets or mountings. 


Ventilation and Cooling 


All electron tubes have heat losses 
in the plate which cause the temperature 
of the tube to rise above the ambient 
temperature. As a result, the dissipation 
rating of the plate is limited by the max- 
imum allowable temperature which the 
envelope and internal elements of the 
the tube are rated to withstand. There- 
fore, all methods of cooling tubes have 
the common purpose of transferring dis- 
sipated heat from the tube to maintain 
terminal or bulb temperatures below 
their specified ratings. : 

Three basic methods are used to cool 
power tubes: natural-convection, forced- 
air, and conduction cooling. Most of the 
tubes listed in this manual are designed 
for operation at maximum ratings with 
natural-convection cooling. Some types, 
such as the 6161, require forced-air cool- 
ing; other types, such as the 826, 829B, 
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and 833A, can be operated with natural- 
convection cooling, but carry substan- 
tially higher ratings when forced-air cool- 
ing is employed. Recently developed 
tubes having external plates are cooled 
by forced-air cooling (type 8122) or by 
conduction cooling (type 8072). 

Regardless of the cooling method 
used, power-tube equipment design 
should always permit the unimpeded 
circulation of air around all tubes and 
include’ provision for adequate ventila- 
tion of tube and equipment enclosures 
so that the envelope temperatures will 
not become high enough to damage the 
tubes or their associated circuit com- 
ponents. No further precautions need 
be taken for tubes cooled by natural con- 
vection, other than ensuring that the 
maximum permissible seal or bulb tem- 
perature is not exceeded. Tubes cooled 
by natural convection are generally lim- 
ited to plate-dissipation ratings below 
1000 watts. 

Tubes designed for forced-air cool- 
ing can be made smaller and more com- 
pact; however, systems using forced-air- 
cooled tubes require duct work and ad- 
ditional power for the operation of a fan. 
Forced-air cooling for power tubes can 
rangefromastream of air directed radially 
tothe major tube axis toastream directed 
axially through an elaborate air-flow 
system. Forced-air-cooled types are fit- 
ted with a special radiator which in- 
creases the cooling efficiency. Various 
types of radiators are described under 
Construction and Materials. Forced-air- 
cooled tubes are generally limited to 
plate dissipation ratings below 50,000 _ 
watts. Maximum permissible envelope 
temperatures, air flow, and pressure re- 
quirements for forced-air-cooled tubes 
are given in the Tube Types— Technical 
Data section. 

Toacertain extent, conduction cool- 
ing is inherent in all tubes as a result of 
the physical contact between the tube 
and its socket and mounting. However, 
tubes which are specifically designed for 
conduction cooling can be made smaller 
and more compact and do not require 
the fan and duct work necessary for 


forced-air cooling. These tubes can be 
used in enclosed or high-altitude sys- 
tems where forced-air cooling is pre- 
cluded. Although conduction cooling re- 
quires careful initial design of the ther- 
mal circuit, it does not require cooling- 
system maintenance or operating ex- 
pense. In conduction-cooled tubes, the 
plate must be designed as an external 
electrode and its terminal must be ther- 
mally coupled to a constant-tempera- 
ture device (solid or liquid heat sink) 
which limits the tube to the specified 
maximum temperature. The coupling 
must have low electrical conductance 
and high thermal conductivity. 


Thermal conductivity is defined as 
the rate of transfer of heat by conduction 
through unit thickness of a material, 
across a unit area for a unit difference of 
temperature. The thermal conductivity 
Ks of the entire conduction-cooling sys- 
tem for any given configuration is rep- 
resented by the equation: 


T.-T; 
where Wy, is the selected dissipation in 
watts, T. is the temperature at the tube 
terminal in degrees centigrade (T: 
should never exceed the specified maxi- 
mum rating), and T, is the temperature 
at the heat sink in degrees centigrade. 
For very-high-power requirements, 
liquid cooling, which is capable of re- 
moving large quantities of heat, is re- 
quired. In this type of cooling, the tube 
electrodes are either immersed in aliquid 
or have built-in ducts for conveying the 
liquid through the internal areas of the 
electrodes. 


Water is the most commonly used 
coolant because it is readily available 
and inexpensive. The water must be free 
from impurities which might make it a 
conductive medium. Other coolants hav- 
ing lower freezing points are used in sys- 
tems which may be subjected to freez- 
ing temperatures when not in use. 


It is essential that high-quality liq- 
uid be used to fill the cooling system and 
that provision be made for continuous 
purification and elimirtation of sources 
of contamination. These precautions are 
necessary to prevent scale formation, 
corrosion, and excessive electrolysis, 
which can reduce tube life. 


Ke 
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The glass portions of a tube enve- 
lope should not be exposed to the spray 
of any liquid or be permitted to come in 
contact with metal objects such as cir- 
cuit wiring or grounded metal shields 
because excessive temperature differ- 
ences may cause envelope fractures. 
Shields should not fit so closely as to im- 
pede the free circulation of air around 
the tubes. In many eases, they may be 
designed to produce a “chimney”’ effect 
which will increase the draft and im- 
prove tube ventilation. 


The maximum permissible bulb 
temperature of a vacuum tube or inert- 
gas tube is determined principally by 
the softening point of the glass employed, 
or by the point at which gas may be 
released by the envelope. In the case of 
mercury-vapor tubes, both minimum 
and maximum bulb-temperature limits. 
are specified to assure satisfactory va- 
porization of the mercury. Temperature 
considerations for mercury-vapor tubes 
are discussed in the Rectifier Considera- 
tions Section. 


Wiring Considerations 


Energy losses in power-tube circuit 
wiring limit operating efficiencies and 
may produce undesirable heat. These 
losses may be caused by conductor re- 
sistance (I2R losses), leakage (E2/R 
losses), radiation, or stray coupling. 

Excessive I2R losses in power-tube 
circuit wiring can be avoided by the use 
of conductors having adequate current- 
carrying capacity and the lowest possi- 
ble resistance, and layouts which permit 
short, direct, connecting leads. Filament- 
and heater-circuit conductors are par- 
ticularly susceptible to large I2R losses 
because they carry currents of high 


average (dc) or rms (ac) value, and be- 
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cause their resistance is increased by 
heat received by direct thermal conduc- 
tion from the tube filaments or heaters. 
When an installation requires the use of 
long filament-supply leads or operation 
of several high-current tubes from a com- 
mon filament-supply line, these losses 
may cause filament voltages to decrease 
below the minimum values specified in 
the tube data and the tubes may be dam- 
aged. In such cases, conductors of ade- 
quate size should be used to avoid exces- 
sive losses or sufficient excess voltage 


should be provided at the supply to com- 
pensate for the resulting losses. In the 
latter case, means of adjusting the sup- 
ply voltage and suitable metering facili- 
ties should be provided to assure that 
correct filament or heater voltage is 
received at all terminals. 


Excessive 12R losses in signal con- 
ductors may also cause improper opera- 
tion and tube damage, particularly in 
driving circuits where the signal pro- 
vides the required operating bias as well 
as pretection of the tube. In the selection 
of signal conductors, consideration must 
be given to “skin effect,’’ which causes 
current to concentrate nearer the surface 
of a conductor as the frequency increases, 
as well as to the type of circuit and the 
waveform of the signal current. 


A signal conductor should have low 
resistance at the highest frequency in- 
volved, and be capable of carrying the 
highest peak currents flowing in the cir- 


cuit with negligible heating. Solid or 


stranded conductors are suitable for af 
applications, and a special type of mul- 
tiple-strand conductor called “Litzen- 
draht”’ for low- and medium-power rf 
applications at frequencies up to approxi- 
mately 3 megacycles per second. At 
higher frequencies it is advisable to use 
tubular conductors, which should be 
silver-plated, if possible, to obtain maxi- 
mum surface conductivity and to mini- 
mize the effects of oxidation. 


Leakage (E2/R) losses are caused 
primarily by inadequate or improper in- 
sulating materials, or by insufficient 
separation between air-insulated con- 
ductors. In the selection of insulating 
materials for power-tube installations, 
consideration should be given to the fact 
that very high peak-signal voltages may 
be developed in circuits operating at 
relatively low de potentials. In addition, 
the type of insulating material used at 
any point must be suitable for the tem- 
perature and frequency involved. 


As a general rule, conductors having 
enamel, plastic, or fabric coverings 
should be used only in supply circuits 
and low-frequency signal circuits opera- 
ting at low voltages. Supply-circuit con- 
ductors should be installed in compara- 
tively cool locations as far from signal 
conductors and unshielded signal com- 
ponents as possible. Such conductors, 
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when completely insulated, may usually 
be grouped or cabled together on the 
chassis or framework of the equipment. 
When high voltages or very high tem- 
peratures are involved, it is generally 
preferable to use bare conductors which 
are adequately spaced and supported by 
insulators of suitable mechanical design. — 


RF signal conductors, particularly 
those carrying vhi or uhf currents, should 
not be insulated, except at points where 
mechanical support is necessary, because 
practically all types of surface insulation 
absorb appreciable energy in the pres- 
ence of rf fields. These conductors should 
be isolated from each other, from circuit 
components, and from the equipment 
structure. 


Losses of signal energy by radiation 
from circuit conductors increase with 
current and with the length of the con- 
ductors, but usually do not become ap- 
preciable until conductor length ap- 
proaches a substantial fraction of a half- 
wavelength at the operating frequency. 
Lead length requires careful considera- 
tion in vhf and uhf equipment, however, 
because of the close relationship between 
practical conductor dimensions and sig- 
nal wavelengths. 

Stray coupling in circuit wiring may 
produce out-of-phase signal currents in 
a conductor. These currents cause de- 
generation losses. Such losses may be 
minimized by the use of short, direct, 
circuit connections.T hese considerations 
are discussed below under “Circuit Re- 
turns.” 

Cap or wire bulb terminals such as 
those used on the 807 and 6524 should 
never be used to support coils, capaci- 
tors, or other circuit components be- 
cause the resulting mechanical stresses 
may fracture the bulb seals. Connections 
to bulb terminals should always be made 
with soft metallic braid or ribbon, or 
with other types of conductors having 
good mechanical flexibility and low elec- 
trical resistance. Under no circumstances 
should connections be soldered to cap or 
wire bulb terminals because the high 
temperatures developed may soften or 
crack the bulb seals. The long, flexible, 
wire terminal leads used on subminia- 
ture types such as the 5718, however, 
may be soldered directly to circuit com- 
ponents, provided speed and care are 
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used to minimize the transmission of 
heat to the bulb seals. 


Circuit Returns 


All currents in a power tube (except 
heater current) originate in and return 
to the cathode, which is, therefore, a 
common terminal of all supply and sig- 
nal circuits associated with the tube.The 
direct currents drawn by the tube elec- 
trodes return to the cathode through the 
power-supply and bias circuits.Although 
these circuits also provide return paths 
to the cathode for signal currents, they 
usually contain resistive and reactive 
components which offer considerable 
impedance to ac signals and thus cause 
substantial loss of signal energy. When 
a single power supply is used for more 
than one stage, its internal impedance 
may also act as a coupling device be- 
tween stages and thus introduce unde- 
sired degeneration or regeneration.These 
effects may generally be avoided by the 
use of separate ac and dc return paths to 
cathode from each electrode or signal 
circuit of a tube. 


DC circuit returns for a power 
tube employing fixed bias, grid-resistor 
bias, or a combination of the two, are 
made to the cathode terminal of the 
tube. When cathode-resistor bias is used, 
either alone or in combination with an- 
other type of bias, the de circuit returns 
are usually connected to the more nega- 
tive terminal of the cathode resistor. If 
the de voltage drop across the cathode 
resistor is greater than the bias required, 
however, the grid-circuit de return for 
the tube may be connected to a tap on 
the cathode resistor which provides the 
desired bias voltage. When an rf choke 
coil or a resonant network is connected 
in series with the cathode of a power tube 
employing fixed or grid-resistor bias, de 
circuit returns are made. in the same 
manner as when cathode-resistor bias is 
used. In a filamentary-cathode power 
tube, the heating current creates a volt- 
age drop in the cathode which is equiva- 
lent to a bias voltage equal to about one- 
half the filament voltage. The polarity 
and value of this drop must be considered 
in determining the point to be used for 
de circuit returns. 


When dc filament voltage is applied 
to a filamentary-cathode tube, all de 
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circuit returns should be connected to 
the negative filament terminal of the 
tube. The use of this point for de returns 
provides a small amount of protective 
bias for the tube because the grid is 
maintained ata negative potential with 
respect to the cathode in the event that 
external bias fails or is accidentally 
removed. 

When ac voltage is applied to a fila- 
mentary cathode, dc circuit returns 
should be made to the mid-point of the 
filament or filament-supply circuit to 
minimize hum. A convenient point for 
these returns is a center tap on the sup- 
ply winding of the filament transformer, 
or the junction of two equal resistors 
connected in series across the filament 
circuit. 


Most heater-cathode tubes have a 
single cathode terminal which is used for 
all cireuit returns or for connection of a 
cathode resistor. In some heater-cathode 
tubes, however, two or more cathode 
terminals are provided to permit the use 
of separate ac return leads from the in- 
put and output circuits of the tube and 
thus minimize cathode-lead degenera- 
tion. Because these terminals are con- 
nected in parallel internally, any one of 
them may be used as the de return point 
of the tube or for connection of a cath- 
ode resistor. 


When a heater-cathode tube is oper- 
ated with fixed bias or grid-resistor bias, 
or with cathode-resistor bias within the 
maximum heater-cathode voltage rating 
of the tube, the heater should be con- 
nected to the dc return point of the tube. 
In other cases, the heater should be con- 
nected to the tube cathode or to a point 
having the same dc potential as the 
cathode. Although either of the heater 
terminals may generally be used for this 
connection, it may sometimes be neces- 
sary to use a center tap on the heater 
winding of the supply transformer or a 
center-tapped resistor across the heater 
circuit to minimize hum. 


The use of separate ac and de re- 
turns in power-tube installations mini- 
mizes signal-energy losses in power-sup- 
ply and bias circuits. It also minimizes 
degenerative or regenerative effects 
which may result if common signal- 
return paths are used for the input and 
output circuits of a tube or for the cir- 


cuits of more than one tube. AC returns 
are generally made through capacitors 
directly to the cathode, or to points hav- 
ing the same ac potential as the cathode, 
regardless of the location of the de 
return point. 


In af applications, the grid, plate, 
and screen-grid circuit returns of the 
tube may be bypassed individually to 
the chassis or to a common ground bus 
(and thus to the cathode), as shown in 
Fig. 51, by capacitors which have very 
low impedance at audio frequencies. In 
this case, the length of the portions of 
chassis or ground bus used as common 
ac return paths is not critical because 
the impedance of such paths at audio 
frequencies is generally negligible. 

At radio frequencies, however, a 
distance of even a fraction of an inch be- 
tween points on a chassis or ground bus 
may represent a substantial impedance 
and produce undesirable coupling effects. 


= CHASSIS OR GROUND BUS 
C=AF BYPASS CAPACITOR 


Fig. 51 


The ac circuit returns of an rf stage 
should, therefore, be connected directly 
to the appropriate cathode terminals of 
the tube socket or to a single point on 
the chassis which is at the same ac po- 
tential as the cathode. Fig. 52 is a semi- 
pictorial diagram showing the ae circuit 
returns required in a high-frequency am- 
plifier stage using a beam power tube. 
Bypass capacitors are used across each 
side of the filament center-tap resistor 
to minimize the rf impedance of the 
filament circuit. Capacitors used in rf 
bypass applications should be specifi- 
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cally designed for use at the required 
operating frequencies. 
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C=RF BYPASS CAPACITOR 


Fig. 52 


Filament or Heater Supply 


AC voltage is generally used to heat 
the cathodes of power tubes because of 
the convenience and economy with 
which the relatively low voltages re- 
quired may be obtained from trans- 
formers. The operating voltages applied 
to thoriated-tungsten or oxide-coated 
filamentary cathodes should not be per- 
mitted to vary more than plus or minus 
five per cent from the values specified in 
the tube data. Heater voltages for uni- 
potential cathodes should be maintained 
within plus or minus ten per cent of 
rated values unless smaller tolerances 
are specified in the data for individual 
tube types. Voltage variations greater 
than those specified may damage the 
emitting surface of the cathode, or in 
other ways cause unsatisfactory tube 
operation or short life. 


When filamentary-cathode power 
tubes are heated with direct current, 
any current- or voltage-control devices 
employed should be placed in the 
branches of the supply circuit feeding 
the individual tubes. When alternating 
current is used, such control devices 
should be placed in the primary circuits 
of the filament-supply transformers. 
When a filamentary cathode is heated 
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by low-frequency alternating current, 
hum may be introduced into the tube 
circuit by (1) a periodic variation in the 
electron emission as the heating current 
increases and decreases in value; (2) in- 
teraction between the magnetic field of 
thespace-charge and that of the filament; 
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and (3) the electrostatic field of the fila- 


ment. The principal source is usually the 


electrostatic field of the filament; which 


induces hum voltages in the signal elec- 
trodes of the tube in proportion to the 
filament voltage and the capacitance be- 


tween the filament and other electrodes. 


Plate Supply 


The power-rectifier tubes included 
in this Manual normally obtain their 
plate-supply voltage from the secondary 
windings of high-voltage transformers 
connected to commercial power lines or 
to local sources of low-frequency ac volt- 
age. Power-amplifier tubes usually ob- 
tain plate voltage from rectifiers provided 
with suitable filter circuits, although 
batteries or local de generators are some- 
times used, especially in portable and 
mobile equipment. 


Suppressor-Grid Supply 


Voltage for the grid No.3 or sup- 
pressor grid of a power pentode may be 
obtained from any de source which is 
substantially free from ripple or other 
undesirable fluctuations in potential. 
When an application requires that a 
suppressor grid draw a varying current, 
the de supply should be a battery or 
other source having good voltage regu- 
lation. This requirement is particularly 
important when a suppressor grid is used 
as a modulating electrode because the 
average suppressor-grid current may 
then vary with the amplitude of the 
modulating signal. 


Screen-Grid Supply 


Grid-No.2 or screen-grid voltage 
for a beam power tube, pentode, or 
tetrode may be obtained from a separate 
de power supply or from the plate sup- 
ply for the tube. In the latter case, the 
required voltage may be obtained either 
from a suitable tap on a voltage divider 
or through a dropping resistor from the 
plate-voltage supply point, depending 
on the type of multigrid tube used and 
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on the application. 


A multigrid tube may fail prema- 
turely if its screen-grid current, screen- 
grid voltage, or total screen-grid input 
exceeds the maximum value shown in 
the tube data. Excessive screen-grid cur- 
rent may be drawn if the tube is oper- 
ated without adequate bias or plate 
voltage. Because the latter condition is 
most likely to occur when screen-grid 
and plate voltages are obtained from 
separate supplies, such supplies should 
be designed so that plate voltage is al- 
ways applied before or simultaneously 
with screen-grid voltage and removed 
simultaneously with or after the removal 
of screen-grid voltage. In addition, any 
means employed for the reduction of 
plate voltage should automatically pro- 
duce a proportional reduction in sereen- 
grid voltage. 


The danger of excessive screen-grid 
voltage is present principally when 
screen-grid voltage is obtained from the 
plate supply through a series dropping 
resistor. In this type of supply circuit, 
sufficient resistance is connected between 
the screen grid and the plate supply to 
assure that the screen-grid voltage and 
dissipation at the values Of screen-grid 
current, bias, and driving voltage: re- 
quired for full output are within the 
maximum ratings for the tube. Any con- 
dition which reduces the current through 
the screen-grid dropping resistor to a 
very low value, therefore, may cause the 
screen-grid voltage to rise to an exces- 
sive value. 


Such conditions are most likely to 
occur in telegraphy transmitters employ- 
ing “blocked-grid” keying or other meth- 
ods of keying which cut off or substan- 
tially reduce plate and screen-grid cur- 
rents of multigrid tubes when the key is 
up. Although Class C Telegraphy ratings 
for most multigrid tubes permit a rise in 
screen-grid voltage under key-up condi- 
tions, the maximum permissible screen- 
grid voltage under these conditions is 
generally substantially less than the 
plate-supply voltage. Screen-grid volt- 
age for a keyed multigrid amplifier 
should, therefore, be obtained from a 
separate supply or a voltage-divider ar- 
rangement, rather than by the series- 
resistor method. In cases where a series- 
resistor screen-grid supply voltage is 


used, precautions should be taken to 
keep the screen-grid voltage within the 
maximum value specified in the tube 
data for key-up conditions. 


Control-Grid (Bias) Supply 

Control-grid voltage or bias for a 
power tube may be obtained from a sepa- 
rate power supply or a resistor in the 
grid or cathode circuit. Fixed bias is ob- 
tained from an independent battery, dc 
generator, or rectifier-filter system. Grid- 
resistor bias is obtained by rectification 
of a portion of the input signal or driv- 
ing voltage applied to the tube. Although 
this type of bias is the most economical, 
and can provide relatively large bias 
voltages or voltages which vary with the 
input signal, it does not provide protec- 
tion against excessive plate and screen- 
grid current in the event the driving 
voltage fails or is removed. Grid-resistor 
bias, therefore, is usually used in combi- 
nation with other means to protect the 
tubes against excessive plate and screen 
dissipation. 

Cathode-resistor bias is obtained 
from the voltage drop developed across 
a cathode resistor by the combined de 
currents of the tube electrodes. This 
type of bias provides automatic protec- 
tion against excessive plate, screen-grid, 
and control-grid current because any in- 
crease in total cathode current produces 
a corresponding increase in bias voltage. 
Cathode-resistor bias cannot be used 
alone if bias voltage equal to or greater 
than the cutoff voltage is required. Be- 
cause the effective plate and screen-grid 
voltages of the tube are reduced by the 
extent of the voltage drop in the cathode 
resistor, this type of bias is used princi- 
pally when relatively small bias voltages 
are required or as a means of providing 
a minimum protective bias when the 
principal operating bias is obtained by 
the grid-resistor method. 


Supply-Voltage Variations 


Because a tube may be seriously 
damaged if its absolute maximum volt- 
age ratings are exceeded, consideration 
must be given to the variations in elec- 
trode voltages which result from line- 
voltage fluctuations, load variations, and 
normal manufacturing tolerances in cir- 
cuit-component values. The operating 
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voltage for each tube electrode should 
be low enough so that the absolute max- 
imum rated voltages of the tube will not 
be exceeded under any combination of 
these variations, or the voltage supplies 
should have sufficient regulation to per- 
mit the use of maximum rated voltages 
without danger of exceeding the tube - 
ratings. 


Protective Devices 


Power-tube installations should al- 
ways be adequately equipped with pro- 
tective devices to prevent damage to the 
equipment and/or personal injury. De- 
vices which provide tube and circuit 
protection include: 


(1) fuses or relays which automati- 
cally remove power from the equipment, 
or from a particular circuit, in the event 
of improper operation; 

(2) meters, or facilities for external 
metering, to permit checking of impor- 
tant circuit operating conditions. 


The most common cause of damage 
to tubes and equipment in power-tube 
installations is excessive plate or screen- 
grid current. For adequate protection, 
therefore, each stage of a power-tube in- 
stallation should be equipped with fuses 
or relays which will remove all positive 
electrode voltages if the plate or screen- 
grid current reaches a value about 50 
per cent above normal. Separate protec- 
tive devices should be provided for plate 
and screen-grid circuits of multigrid 
tubes. 


Facilities should be provided for the 
measurement of plate, screen-grid, and 
filament (or heater) voltages, and plate, 
screen-grid and control-grid currents. 
Control-grid-current measurements are 
particularly valuable in rf amplifier and 
frequency-multiplier stages because they 
facilitate tuning and neutralizing adjust- 
ments in addition to providing indica- 
tions of drive conditions. Because cor- 
rect filament and heater voltages are 
essential for maximum tube life, these 
voltages should always be measured di- 
rectly at the tube sockets with meters 
having high accuracy and low power 
requirements. 


For reasons of economy, a single dc 
milliameter is sometimes placed in the 
cathode-return lead or the negative high- 
voltage supply lead of a tube for the 


measurement of total cathode current. 
In such cases, the meter should be 
shunted with a resistor to protect the 
tube cathode and the meter from high 
de potentials with respect to ground in 
the event of an open circuit in the meter. 
A shunting resistor having a value of 


about 100 times the resistance of the 


meter is generally satisfactory, and in- 


troduces an error in meter reading of 


only about one per cent. 


Safety Considerations 


Because the rated plate and sereen- 


grid voltages of most power tubes are high 
enough to be extremely dangerous to the 
user, care should be taken during mainte- 
nance of power-tube equipment to insure 
that all primary power is disconnected 
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and all exposed circuit parts are effectively 
grounded. When circuit adjustments are 
made on “‘live’’ equipment, very great care 
should be taken to avoid contact with any 
circuit parts which are not at ground po- 
tential. Such adjustments should never be 
made unless another person capable of ap- 
plying treatment for electric shock is pres- 
ent. 

In the design of equipment, personal- 
safety considerations require the ground- 
ing of all operating controls and exposed 
surfaces, enclosure of all live circuit ele- 
ments, and the incorporation of ‘‘inter- 
lock’’ switches ai all points of access to the 
interior of the equipment. These switches 
should automatically open the primary 
circuits of all high-voltage power supplies 
when access is required. 


a 


Rectifier Considerations 


Rectifier-type power supplies em- 
ploying electron tubes are used as sources 
of plate, screen-grid (grid-No.2), and 
other de operating voltages in all types 
of electronic equipment. They are also 
used extensively in electroplating, in 
motor-speed control, and in many other 
applications requiring economical and 
conveniently controllable de power. 


The glass envelopes of the rectifier 
tubes used in such supplies normally 
show some darkening after continued 
operation. In addition, mercury-vapor 
tubes exhibit a blue glow in normal op- 
eration. These symptoms are character- 
istic of such tubes, and should not be 
considered signs of tube deterioration 
or failure. 


Mercury-Vapor Tubes 


A mercury-vapor rectifier tube must 
be handled with special care to prevent 
dispersion of the liquid mercury from its 
normal position at the bottom of the 
bulb. Spattering of the mercury over 
other portions of the bulb or on the 
anode or filament must be avoided be- 
cause it may lead to internal shorts or 
ares when the tube is placed in opera- 
tion. A mercury-vapor tube should al- 
ways be transported, stored, and oper- 

_ated in a vertical position with the fila- 
ment end down, and should never be 
jarred, shaken, or allowed to rest even 
momentarily in a horizontal position. 
The tube should never be rocked or al- 
lowed to snap into place in its socket or 
mounting, and should be protected 
against excessive equipment vibration. 


If spattering occurs, the dispersed 
mercury must be completely reconcen- 
trated before the tubes are placed in 
service by means of special preheating 
and conditioning treatments. In the pre- 
heating treatment, the mercury-vapor 
tube is operated at normal filament volt- 
age, but without anode voltage, for 30 
minutes to assure complete vaporization 
of the mercury content. When filament 
voltage is removed at the end of this pre- 
heating period, most of the vaporized 
mercury recondenses in a pellet or pool 
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at the bottom of the bulb. The condi- 
tioning treatment is then applied to flash 
out any mercury which may have con- 
densed on the bulb walls or in the vicinity 
of the anode and filament seals. In this 
treatment, the tube is operated at nor- 
mal filament voltage and at about one- 
sixth normal anode voltage for 5 min- 
utes. The anode voltage is then gradu- 
ally increased over a period of about 30 
minutes to the normal operating value. 
If an internal fiashover occurs at any 
time during the conditioning treatment, 
the anode voltage should be reduced 
until the flashover ceases. It should 
then be held at this reduced value for a 
few minutes to assure complete vapori- 
zation of the mercury before the treat- 
ment is resumed. 


Filament Heating Time 


Voltage should not be applied to 
the plates or anodes of vacuum, mercury- 
vapor, or inert-gas rectifier tubes (except 
receiving types) until the filaments or 
cathodes of the tubes have reached nor- 
mal operating temperature. For gas 
tubes, this delay is necessary to allow 
the formation of a plasma (region of 
electrons and positive ions) which pro- 
tects the emitting surface against dam- 
age from high-velocity positive-ion bom- 
bardment. In the case of a mercury- 
vapor rectifier, the application of anode 
voltage must also be delayed until the 
condensed mercury has moved to its 
normal condensing zone at the bottom 
of the tube, as discussed above. 


Minimum heating times for indi- 
vidual rectifier types are given in the 
Tube Types Section. In each case, the 
time specified is measured from the in- 
stant when the-filament voltage reaches 
its normal operating value and, conse- 
quently, may have to be increased if the 
filament supply has poor regulation. 

It should be noted that measurement 
of the filament voltage of a power-rectifier 
tube may involve serious personal-safety 
hazards because the filament is usually a 
high-voltage terminal of the rectifier cir- 
cuit. When continuous measurements are 


required, suitable voltmeters should be 
permanently incorporated in the equip- 
ment. These meters must be insulated to 
withstand the maximum peak inverse volt- 
age applied to the tubes, and should be re- 
cessed in the equipment and protected by 
glass or plastic viewing panels to prevent 
any possibility of injury through acci- 
dental bodily contact. Portable instruments 
should not be used for the measurement of 
rectifier-filament voltages unless adequate 
personal-safety precautions are taken bi 
the user. 
Because a mercury-vapor tube may 
be severely damaged if the temperature 
of its filament varies excessively, the 
filament should be operated from a con- 
stant-voltage transformer, or its supply 
circuit should include under- and over- 
voltage relays which will open the pri- 
mary circuit of the rectifier anode sup- 
ply if the line voltage varies excessively. 
Relays having small operating delays 
(less than 10 seconds) may be used in 
this application to minimize interrup- 
tions to operation by normal surges or 
transient variations in line voltage. 


The required delay in application 
of anode voltage can be obtained con- 
veniently by means of a time-delay relay 
connected in the primary circuit of the 
high-voltage transformer, as shown in 
Fig. 53. This relay should permit adjust- 
ment of the delay time to a value suffi- 
cient to assure protection for the tubes 
under the most adverse conditions that 
can be expected in service. 


Mercury Temperature 


The life and performance of a mer- 
cury-vapor rectifier are critically depend- 
ent on the temperature of the condensed 
mercury. Low ambient temperatures re- 
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tard vaporization of the mercury, thus 
limiting the degree of ionization avail- 
able at normal filament voltage and rais- 
ing the anode-cathode potential at which 
the tube starts to conduct. High ambient 


temperatures, on the other hand, are con- 


ducive to rapid vaporization, but tend 
to produce over-ionization and thus re- 
duce the peak inverse anode voltage that 
the tube can withstand without break- 
down. Rectifiers using mercury-vapor 
tubes, therefore, should be equipped 
with means for measuring condensed- 
mercury temperatures, and for main- 
taining these temperatures within limits 
specified for the tubes employed. Con- 
densed-mercury temperature may be 
measured with a thermocouple or ther- 
mometer attached to the tube by means 
of a small amount of putty in a region 
near the bottom of the bulb. The proper 
measurement zone for each of the mer- 
cury-vapor tubes included in this Man- 
ual is shown in the Outlines Section. 
The method used to control con- 
densed-mercury temperature depends 
on the ambient-temperature conditions 
under which the tubes operate. If the 
ambient temperatures are near the mini- 
mum values specified in the tube data, 
some form of heat-conserying enclosure 
should be provided for the tubes. In ex- 
treme cases, it may also be necessary to 
employ electrical heating, together with 
suitable means for limiting the maximum 
temperatures developed. If ambient tem- 
peratures are above the maximum val- 
ues specified in the tube data, forced-air 
cooling should be employed. The air flow - 
should start when the anode voltage is. 
applied to the tube, and should be di- 
rected horizontally onto the bulb about 
¥4 inch above the base at the filament 
end of the tube. The air flow may be re- 
moved simultaneously with the anode 
voltage. The rise of mercury-vapor tem- 
perature above ambient temperature is 
given as a function of heating time un- 
der no-load and/or full-load conditions 
for mercury-vapor rectifier types in the 
Tube Types—Technical Data Section. - 


Shielding 


Rectifier tubes, particularly mer- 
cury-vapor types, should be isolated 
from transformers and other components 
which produce strong external magnetic 


or electrostatic fields. Such fields are 
generally detrimental to tube life, tend 
to produce breakdown effects in mercury 
vapor, and frequently make it difficult 
to obtain adequate filtering of rectifier 
output. When tubes cannot be com- 
pletely isolated from such fields, they 
should be enclosed in shields of the type 
described in the Power-Tube Installation 
Section. Merecury-vapor rectifier tubes 
used to supply transmitters or other 
types of rf power equipment should also 
be protected from large rf voltages. Such 
voltages should be prevented from en- 
tering rectifier circuits by rf filters such 
as that shown in Fig. 54. 
Mercury-vapor rectifier tubes occa- 
sionally produce multi-frequency oscil- 
lations or “hash” which may cause in- 
terference in the af stages of associated 
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equipment and in near-by radio receiv- 
ers. These oscillations are caused by the 
development of a very steep wave front 
at the instant conduction begins in each 
rectifier unit, and may be propagated 
along internal circuit wiring and exter- 
nal power lines or radiated directly by 
the tubes. In a receiver, rectifier “hash” 
can usually be identified as a broadly 
tunable signal modulated at the rectifier 
“ripple” frequency. (The “ripple” fre- 
quency is equal to the power-line fre- 
quency times the number of half-wave 
rectifier units conducting independ- 
ently.) 

In some cases, this type of interfer- 
ence can be minimized by the use of very 
short leads to the rectifier anodes. It is 
usually necessary, however, to deter- 
mine whether the interference is trans- 
mitted by radiation or by conduction, 
and to select the most effective method 
for its elimination by experiment. Radi- 
ation of such interference can usually be 
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minimized by shields of the type used to 
protect rectifier tubes against external 
fields. The transfer of such interference 
to a power line can be minimized by the 
insertion of alow-pass inductance-capaci- 
tance filter in the input circuit of the 
rectifier, as shown in Fig. 55, or by the 
use of filament and high-voltage supply 


RF BYPASS 
CAPACITORS, 
MICA 


TO AC TO 
POWER POWER-SUPPLY 
LINE | TRANSFORMER 

RFE 
CHOKE 
Fig. 55 


transformers having electrostatic shields 
between primary and secondary wind- 
ings. Low-pass filters of the type shown 
in Fig. 56 are also useful. The bypass 
capacitors used in such filters must have 
a voltage rating at least equal to the 
peak voltage developed across each half 
of the transformer secondary (approxi- 
mately 1.4 times the rms voltage). 


Rectifier tubes operated in circuits 
in which peak inverse voltages are 16000 
volts or higher produce X-rays. Because 
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these rays constitute a serious health 
hazard, tubes operated in such circuits | 
should be equipped with shielding de- 
signed to absorb X-ray radiation 

RCA mercury-vapor and inert-gas 
rectifier tubes are equipped with inter- 
nal cathode shields. These shields are 


connected to a filament or heater termi- 
nal designated as the “‘cathode-shield”’ 
or ‘“‘anode-return”’ terminal. When two 
or more gas-rectifier tubes are operated 
from a common filament or heater sup- 
ply, the cathode-shield or anode-return 
terminals of the tubes must be connected 
to the same side of the supply. 


Tube Ratings 


Rectifier-tube ratings usually in- 
clude maximum permissible values for 
peak inverse anode voltage, peak anode 
current, average anode current, and 
fault anode current. Before these ratings 
are defined and their application to rec- 
tifier circuit design is discussed, it is de- 
sirable to define certain other terms fre- 
quently usedin connectionwith rectifiers. 


Forward voltage is voltage applied 
between the anode and cathode in the 
direction in which the tube is designed 
to pass current, 7.e., anode positive with 
respect to cathode. Inverse voltage is 
voltage applied between the anode and 
cathode in the direction opposite to that 
in which the tube is designed to pass cur- 
rent, i.e., anode negative with respect 
to cathode. 


Forward current is current flowing 
through a rectifier as a result of the ap- 
plication of a forward voltage. Reverse 
current is current flowing through a 
rectifier in the direction opposite to that 
of normal conduction. The fiow of re- 
verse current in a rectifier is an abnormal 
condition. 


Peak inverse anode voltage is the 
highest instantaneous voltage applied 
between the anode and cathode during 
the fraction of any input cycle when the 
tube is normally not conducting. A max- 
imum peak-inverse-voltage rating indi- 
cates the highest value this voltage may 
attain without danger of arc-back in the 
tube, electrolysis of glass, and reduced 
tube life. 


Peak anode current is the highest 
instantaneous value reached by the for- 
ward current during the normal conduc- 
tion interval. A maximum peak-anode- 
current rating indicates the highest cur- 
rent the tube can safely conduct during 
this interval. The peak current is deter- 
mined by the duration of the conduction 
interval and, therefore, depends on the 
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type of rectifier circuit in which the tube 
is employed. 


Average anode current is the value 
obtained by integrating the instantane- 
ous anode currents of a rectifier tube 
over a specified time and averaging the 
result. A maximum average-anode-cur- 
rent rating indicates the highest average 
current that should be permitted to flow 
through the tube in the direction of nor- 
mal conduction. This current may be 
measured by means of a de meter in- 
serted in the anode circuit of the tube. 
When the rectifier load is constant, the 
average anode current may be read di- 
rectly on the meter. When the rectifier 
load is varying, the meter readings 
should be averaged over the period speci- 
fied in the tube data (usually 15 to 30 
seconds). 


Fault anode current is the highest 
current flowing through a rectifier tube 
in the forward direction under abnormal 
or fault conditions, e.g., during a load 
short circuit or an arc-back in an asso- 
ciated tube. A maximum fault-current 
rating indicates the highest current that 
should be permitted to flow through the 
tube in the direction of normal conduc- 
tion over a period not exceeding 0.1 sec- 
ond under fault conditions. Rectifier cir- 
cuits should be designed to limit fault 
currents to values within the maximum 
ratings because even a single fault cur- 
rent of the maximum value will mate- 
rially shorten or terminate the life of 
the tube. 


Rectifier tubes of the same type can 
be connected in parallel to provide in- 
creased output current. When mercury- 
vapor or inert-gas types are operated in. 
parallel, itis necessary to employ a resis- 
tor or a small inductance in the anode 
circuit of each tube to assure equal divi- 
sion of the total load current. Stabilizing 
resistors for high-voltage circuits should | 
produce an average voltage drop of not 
less than 50 volts. Stabilizing inductors 
should have a value of approximately 
one-sixth henry each for a supply fre- 
quency of 50 to 60 cycles per second. 
Stabilizing inductors are generally pref- 
erable to resistors because they mini- 
mize power losses and help to limit the 
peak anode currents in the tubes. Cen- 
ter-tapped inductors (interphase reac- 
tors) can be used as stabilizing elements 


for pairs of parallel tubes. These induc- 
tors assure simultaneous starting as well 
as equal division of current. Vacuum 
rectifier tubes do not generally require 
the use of stabilizing devices when 
operated in parallel. 


Corresponding filament terminals 
of mercury-vapor or inert-gas rectifiers 
operated in parallel must be connected 
together. Failure to observe this precau- 
tion will seriously unbalance the voltage 
drops in the paralleled tubes and may 
make it necessary to use undesirably 
high stabilizing impedances. 


Circuits 


The most suitable type of rectifier 
circuit for a particular application de- 
pends on the de voltage and current re- 
quirements, the amount of rectifier “rip- 
ple’ that can be tolerated in the output, 
and the type of ac power available. 
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The half-wave single-phase circuit 


shown in Fig. 57 delivers only one pulse 
of current for each cycle of the ac input 
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voltage. Because its output contains a 
very high percentage of ripple, this type 
of circuit is used principally in low-volt- 
age, high-current applications (e.g., in 
power supplies for ac/de receivers) and 
in low-current, high-voltage applications 
(e.g., in ultor-voltage supplies for kine- 
scopes and other types of cathode-ray 
tubes). 7 


A full-wave single-phase circuit 
using two half-wave rectifier tubes is 
shown in Fig. 58, and a series single- 
phase circuit in Fig. 59. Although the 
bridge circuit requires four half-wave 
rectifier tubes and three filament trans- 
formers (or three independent filament 
windings), it can deliver twice as much 
output voltage as the two-tube circuit 
for the same anode-transformer voltage, 
and does not require a center-tapped 
high-voltage winding. 
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Fig. 60 shows a half-wave three- 
phase circuit using three rectifier tubes. 
This circuit delivers three current pulses 
per cycle and its output, therefore, 


Fig. 59 


contains a smaller percentage of ripple 
than that of a full-wave single-phase cir- 
cuit. The parallel three-phase circuit em- 
ploying six half-wave rectifier tubes 
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shown in Fig. 61 delivers six current 
pulses per cycle. This circuit delivers 
twice as much output current as the cir- 
cuit shown in Fig. 60 for the same aver- 
age anode current per tube. The balance 
coil used in this circuit assures equal di- 
vision of the load current and proper 
phasing in (or simultaneous starting of) 
the parallel branches. 
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In the series three-phase circuit 
shown in Fig. 62, two half-wave rectifier 
tubes are connected in series across each 
leg of the high-voltage transformer.This 
circuit delivers twice as much output 
voltage as the half-wave three-phase cir- 
cuit shown in Fig. 60 for the same trans- 
former voltage and peak inverse anode 
voltage per tube. Figs. 63 and 64 show 


half-wave four-phase and six-phase cir- 
cuits, respectively. 


Quadrature Operation 


The filament current of a rectifier 
tube is composed of two components: 
the normal heating current supplied by 
the filament transformer, and the anode 
current, the greater part of which flows 
through the most negative portion of the 
filament.When the filament-supply volt- 
age and anode voltage of a rectifier are 
in phase (the normal relationship when 
both voltages are obtained from the 
same ac supply line), the two compo- 
. nents of the filament current reach peak 
value simultaneously during each con- 
duction interval, and cause a localized 
increase in filament temperature which 
may seriously shorten the life of the tube. 

In single-phase rectifier circuits, 
which have a conduction interval per 
tube of 180 degrees, the ratio of peak 
anode current to peak filament-supply 
current is relatively small and the effects 
of “in-phase”’ operation are usually 
negligible. In polyphase rectifier circuits 
having conduction intervals per tube of 
120 degrees or less, however, the ratio of 
peak anode current to peak filament- 
supply current is relatively large, and 
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the use of in-phase filament and anode 
voltages may result in extremely short 
tube life. 
This difficulty can be minimized by 
the use of ‘“‘Quadrature Operation.” In 
this method of operation, the peak value 
of the total filament current is minimized 


Fig. 64 
ai) 


. 


by supplying the filament of each recti- 
fier tube with voltage out of phase with 
its anode voltage. Although the ideal 
phase relationship between filament- 
supply voltage and anode voltage is 90 
degrees (true “Quadrature’’), substan- 
tial benefits are also realized at phase 
angles of 60 or 120 degrees, which are 
readily obtainable in three-phase and 
six-phase rectifier circuits. 


Table IV gives the voltage, fre- 
quency, current, and power ratios for 
the basic rectifier circuits shown in Figs. 
57 through 64. These ratios apply for 
sinusoidal ac input voltages. Current 
and power ratios given for inductive 
loads apply only when a filter choke is 
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used between the output of the rectifier 
and any capacitor in the filter circuit. 
This table does not take into consider- 
ation voltage drops which occur in the 
power transformer, the rectifier tubes, 
or the filter components under load con- 
ditions. When a particular tube type has 
been selected for use in a specific recti- 
fier circuit, the ratios given in Table IV 
can be used in conjunction with the tube 
data to determine the parameters and 
characteristics of the circuit. 


Example of the Use of Table IV 


Problem. Select the most suitable 
type of rectifier tube for use in a full-wave 
single-phase circuit which must de- 


TABLE IV 


RATIO Fig. 57  FigiS8 
Voltage Ratios 
E/Eav 2.22 1.11 1.11 
Epmi/E 1.41 Dake 141 
Epmi/Eavy 3.14 3.44 Le57 
Em/Eav 3.14 1.57 best 
Er/Eav gS: 2 | 0.472 0.472 
Frequency Ratio 
fr/f iE 2 A 
Current Ratios 
Ib/Tav 1 0.5 0.5 
Resistive Load 
Ip/lav $50 0.785 0.785 
Ipm/lav 3.14 1.57 1.57 
Ipm/Ib 3.14 3.14 3.14 
Inductive Load® 
Ip/lav 2 0.707 0.707 
Ipm/Ilay : = 1 1 
Power Ratios 
Resistive Load 
Pas/Pde 3.49 1.74 ayy! 
Pap/Pde 2.69 P23 1.24 
Pai/Pde 2.69 2329 je! 
Inductive Load*® 
Pas/Pde ~ 1.57 5 os 
Pap/Pde = Liu 1.11 
Pal/Pde =~ Lait ange 


Fig. 59 Fig.60 Fig. 61* Fig. 62 Fig. 63 


Fig. 64 ~ 


0.854 0.854 0.427 0.785 0.74 
2.45 2.45 2.45 2.83 2.83 
2.09 2.09 1.05 2.22 2.09 
1.21 1.05 1.05 ; Wee it 1.05 
0.177 0.04 0.04 0.094 0.04 


3 6 6 4 6 
0.33 0.167 0.33 0.25 0.167 
0.587 0.294 0.587 0.503 0.408 
1.21 60.52 1.05 Lott 1.05 
3.63 3.14 3.14 4.5 6.3 
0.577 0.289 0.577 6.500 0.408 
1 0.5 1 1 1 


1.71 1.48 1.05 1.57 1.81 
1.21 1.05 1.05 deh 1.29 
1.21 1.05 1.05 Fie & 1.05 


* Bleeder current of 2-per-cent full-load current will provide exciting current for balance coii and thus 


avoid poor regulation at light loading. 
= The use of a large filter-input choke is assumed. 


E=transformer secondary voltage (rms) 
Eay=average de output voltage 
Epmi=peak inverse anode voltage 

Em=peak de output voltage 

Er=major ripple voltage (rms) 
Iavy=average de output current 

Ip=average anode current 

Ip=anode current (rms) 


Ipm=peak anode current 

f=supply frequency 

fr=majJor ripple frequency 
Pal=line volt-amperes 
Pap=transformer primary volt-amperes 
Pas=transformer secondary volt- 

amperes 

Pdc=de power (Eav X Iay) 


Note: Conditions assumed include sine-wave supply, zero voltage drop in tubes, no losses 
in transformer and circuit, no back emf in the load circuit, and no phase-back. 
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liver a de voltage (Eay) of 2500 volts at 
an average dc current (Iay) of 500 milli- 
amperes to the input of a filter. Also de- 
termine the rms voltage (E) that must 
be delivered by each half of the high- 
voltage transformer secondary winding. 


Procedure. (1) Determine the max- 
imum peak inverse anode voltage which 
each rectifier tube must withstand. From 
Table IV, the ratio of peak inverse volt- 
age (Ebmi) to de output voltage in sin- 
gle-phase full-wave circuits is 3.14. 


Ebm=3.14 2500 = 7850 volts. 


(2) Determine the average anode 
current (Ip) in each tube, From Table 
IV, Ip in a full-wave single-phase circuit 
is one-half the total de output current. 


Ip = 0.5 & 500 = 250 milliamperes. 


(3) Select a tube having suitable 
- voltage and current ratings from the 
Application Tables Section. The 866A, 
which has a maximum peak-inverse 
anode-voltage rating of 10000 volts and 
a maximum average-anode-current rat- 
ing of 250 milliamperes, meets the re- 
quirements. (Although the 872A, which 
has a maximum peak-inverse anode- 
voltage rating of 10000 volts and a max- 
imum average-anode-current rating of 
1.25 amperes, would also bemoresatisfac- 
tory, the 866A is the more economical 
type for this application.) 


(4) Determine the rms voltage (E) 
which must be developed by each half of 
the high-voltage transformer secondary 
for the rectifier to deliver 2500 volts de 
to the filter at the specified load current 
of 500 milliamperes under full-load con- 
ditions. 


E = 1.11 X (2500 +15) = 2790 volts (1) 


The second term within the parentheses 
represents the voltage drop in the 866A. 
For exact calculation of E, the full-load 
voltage drop in one half of the high- 
voltage secondary winding must also be 
added to the values within the paren- 
theses. 


Regulation 


The voltage drops in filter-choke 
windings or current-limiting resistors 
which follow the rectifier, as well as those 
in the rectifier tubes and transformer 
windings, become a very important. .con- 
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sideration when a rectifier filter is re- 
quired to supply a varying load. Except 
for the drop in a gas-tube rectifier, which 
is substantially constant at all anode- 
current values up to the maximum rating 
for the tube, these drops vary with load 
current and cause a corresponding varia- 
tion in output voltage. This variation is 
known as the voltage regulation of the 
supply, and is usually expressed as the 
per-cent change in output voltage for 
load-current variations between zero and 
the maximum value. For example, a 
power supply which has a no-load output 
of 1000 volts and a full-load output of 
900 volts has a voltage regulation of 10 
per cent. The regulation of well-designed 
rectifier-type power supplies is usually 
10 per cent or less. 


For good voltage regulation, the 
voltage drops in all sections of the supply 
should be held to a minimum. Voltage 
drops can be minimized by the use of 
transformers and chokes having gener- 
ous overload ratings and low-resistance 
windings, mercury-vapor or inert-gas rec- 
tifier tubes or vacuum types having close 
anode-cathode spacing, and choke-input 
filters employing ‘“‘swinging’’ chokes of 
the proper value. In addition, a “‘bleeder”’ 
resistor drawing about 10 per cent of the 
total output current should be perma- 
nently connected across the output of the 
supply.Although this resistor reduces the 
maximum useful output current slightly, 
it prevents the output voltage from ris- 
ing excessively when the external load 
is reduced, and thus improves regula- 
tion and provides a substantial measure 
of protection for the filter capacitors. It 
also discharges the filter capacitors when 
the equipment is switched off and thus 
minimizes shock hazards. 


Good regulation is desirable even 
when substantially constant output volt- 
age under varying load conditions is not 
a primary requirement. Because good 
regulation minimizes variations in the 
voltage across the output terminals of a 
power supply, its effect is similar to that 
obtained when avery large bypass capaci- 
tance is connected across the output of 
the supply, i.e., the amount of ac ripple 
in the output is substantially reduced. 
The internal impedance of the supply is 
also reduced, so that there is less danger 
of undesirable coupling and feedback in 


associated equipment when the supply 
is used for two or more stages. 


Filters 


The filter employed to minimize rip- 
ple in the output of a rectifier may be 
either a choke-input or a capacitor-input 
type. Careful consideration must be given 
to the selection and design of the filter 
if the maximum ratings of the tubes are 
not to be exceeded. 


Oneofthemostimportant considera- 
tions in the choice and design of a filter 
is its effect on the peak current in the 
rectifier circuit, and particularly on the 
current surge which occurs when the 
rectifier circuit is turned on. The sudden 
application of anode voltage to a recti- 
fier causes a sudden flow or surge of cur- 
rent. The maximum value of this current 
is determined by the instantaneous am- 
plitude of the ac input voltage and the 
surge impedance of the rectifier circuit. 
If the rectifier output is shunted by a 
large capacitor, the surge impedance is 
low and, therefore, the surge current 
may reach dangerously high values. On 
the other hand, if arelatively large choke 
is connected between the rectifier and 
the first filter capacitor, the surge im- 
pedance is high, and the surge current 
usually does not exceed the normal peak 
current through the tubes. 


Choke-input filters limit surge and 
normal peak currents and, therefore, 
make it possible to obtain maximum con- 
tinuous de output current from rectifier 
tubes under the operating conditions 
most favorable for long tube life. They 
also provide the best regulation and are 
especially recommended for use with 
rectifiers employing mercury-vapor and 
inert-gas tubes or vacuum tubes having 
closely spaced electrodes. An additional 
advantage of choke-input filters is that 
their performance can be predicted ac- 
curately by calculation. 


Capacitor-input filters provide the 
highest de output voltages obtainable 
from given transformers and rectifier- 
tube combinations. They cause high cur- 
rent surges when the circuit is turned 
on, however, and have poor voltage 
regulation. In addition, the de load cur- 
rent obtainable from a given rectifier- 
tube-and-transformer combinationisless 
when a capacitor-input filter is used 
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than when a choke-input filter is used. 


When acapacitor-input filteris used, 
a current-limiting resistor should be con- 
nected between the rectifier tubes and 
the filter to limit current surges. The 
total resistance, Rt, required to limit the 
surge current to a safe value, including 
the effective resistance of the power- 
transformer secondary (or one half of 
thesecondary of afull-wave transformer) 
is a function of the de output voltage 
(Eay) and the rated peak anode current 
(Ipm) of the tube. 
Ree aaa Bay 

pm 

The factor K is equal to 3.14 for the cir- 
cuit shown in Fig. 57, 1.57 for the circuits 
shown in Figs. 58 and 59, 1.21 for the cir- 
cuit of Fig. 60, 1.11 for Fig. 63, and 1.05 
for Figs. 62 and 64. The balance coil used 
in the circuit shown in Fig. 61 limits the 
peak anode current so that a limiting 
resistor is not needed. The current-lim- 
iting resistor may be short-circuited after 
the rectifier-filter system has been 
switched on to avoid a reduction in use- 
ful de output voltage. The resistor must 
be employed, however, each time the 
circuit is switched on. Capacitor-input 
filters may be used in rectifier circuits 
employing mercury-vapor or inert-gas 
rectifier tubes only when a current-limit- 
ing resistor is used as described above. 


Design of Choke-Input Filters 


The filter-design charts shown in 
Figs. 65 and 66 permit quick determi- 
nation of inductance and capacitance 
values for choke-input filters for use with 
full-wave single-phase rectifier circuits 
operating from 60-cycle supplies. For 
other supply frequencies, the inductance 
and capacitance valuesindicated by these 
charts should be multiplied by the ratio 
60 /f, wherefisthesupply frequency used. 


The chart shown in Fig. 65 is used 
to determine component values forsingle- 
section choke-input filters or for the first 
section of a multisection choke-input fil- 
ter. Single-section and double-section 
choke input filters are shown in Fig. 67. 
The Ry curves in Fig. 65 are used to de- 
termine the minimum value of choke in- 
ductance required. The equivalent load 
resistance (Ry) in ohms is equal to the 
de output voltage (Eay) of the rectifier 
in volts divided by the load current (Ip) 
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in amperes. A de output voltage equal 
to 90 per cent of the rms voltage (£) per 
rectifier-tube anode is used in this calcu- 
lation (from Table IV, E/Eay = 1.11). 
This value does not include the voltage 
drops in the power transformer, filter 
choke, or rectifier tubes. The load cur- 
rent used must assure operation of each 
rectifier tube within its maximum aver- 
age-anode-current rating. Inductance 
and capacitance values must always lie 
in the region of the chart above the 
applicable Ry curve. 


The K curves in Fig. 65 indicate 
combinations of minimum filter induc- 
tance (L;) and maximum filter capaci- 
tance (C,) which will keep the peak an- 
ode currents (Ipm) of the rectifier tubes 
within their maximum ratings at a given 
rms anode voltage. The factor K is equal 
to the de voltage from the rectifier tubes 
at the input to the filter (in volts) divided 
by the maximum peak-anode-current 
rating of the rectifier tubes (per anode, 
in amperes). The K curves shown in Fig. 
65 represent the following relation: 

Li; = Ci; X (K/1000) 
Filter component values must al- 


ways lie in the region of the chart to the 
left of the proper K line. 


When a particular rectifier tube is 
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used at its maximum peak-inverse-an- 
ode-voltage rating and maximum peak- 
anode-current rating simultaneously, the 
applicable K line may be determined di- 
rectly by placing a ruler across the ap- 
propriate pair of dashed lines shown in 
Fig. 65. When a tube is used at voltages 
below its maximum peak-inverse anode- 
voltage rating, a lower value of K de- 
termined from the above equation must 
be used. 


The Ry and K curves, therefore, in- 
dicate limiting values of inductance and 
capacitance which will assure that aver- 
age and peak anode-current ratings of 
the rectifier tubes will not be exceeded. 
Filter-component values can now be 
chosen within the wedge-shaped portion 
of the chart outlined by the appropriate 
Ry and K curves on or above the Ep, 
line for the maximum percentage of rip- 
ple which can be tolerated in the output 
of the filter section. 


In power supplies for cw transmit- 
ters, a ripple of not more than 5 per cent 
is usually satisfactory. Power supplies 
for variable-frequency oscillators and 
phonetransmitters generally should have 
ripple of 0.25 per cent or less. Power- 
supply ripple in high-gain speech am- 
plifiers and receivers should not exceed 


0.1 per cent to prevent hum modulation 
of output signals. 

The most economical method of ob- 
taining ripple voltages below 1 per cent 
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is by the use of double-section filters of 
the type shown in Fig. 67(b). Values of 
L. and C; for the second section of such 
filters are determined from the chart 
shown in Fig. 66. After the value of Er, 
for the first section is determined, the 
values of L. and C,. (as a product) for 
any desired ripple percentage Ep, at the 
output of the second filter section may 
be determined from the appropriate Er, 
curve in Fig. 66. Although any values of 
inductance and capacitance having the 
indicated product L. * C, will provide 
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the desired filtering, serious instability 
may result if the combination selected 
is resonant at or near the ripple fre- 
quency. The inductance of Ls, therefore, 
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should always be greater than 
3X (Ci + C2) 
2X (Ci & Cs) 

For applications in which the load 
resistance (Ry) varies over a wide range, 
some means should be used to limit the 
resulting variation in output voltage. A 
bleeder resistor may be inserted across 
the filter output to restrict the range 
over which the effective load varies or 
an input choke having an inductance de- 
termined by the maximum load resist- 
ance attained may be used. The most 
economical method for minimizing out- 
put-voltage variations, however, is by 
the use of a “‘swinging”’ input choke. 

The inductance of a well-designed 
swinging choke varies inversely with 
load current. The required minimum 
and maximum inductance for the choke 
can be determined from Fig. 65 at the 
intersections of the appropriate K curve 
with the curves for maximum and mini- 
mum R,. It is generally most econom- 
ical to select low values of swinging- 
choke inductance and obtain the re- 
quired smoothing by the use of additional 
filter sections employing non-swinging 
(“smoothing’’) chokes. 


Examples of Filter Design 
Single-Section Filter 


Problem: A full-wave rectifier op- 
erating from a 60-cycle source and em- 
ploying two 872-A mercury-vapor tubes 
has a de output voltage of 3200 volts. 
Design a single-section choke-input filter 
which will (a) limit output ripple to 5 
per cent at a load current equal to the 
combined maximum dc _ load-current 
ratings of the tubes (2 < 1.25 = 2.5 am- 
peres); (b) keep the peak anode current 
of each tube within its maximum peak- 
anode-current rating (5 amperes). 

Procedure: Ry = 3200/2.5 = 1280 
ohms. The value K = 3200/5 = 640. The 
curve for K = 640 in Fig. 62 would lie 
between the curves for K = 600 and K 
800 and, consequently, would be 
above the position where the curve for 
Ry = 1270 would be shown. Therefore, 
any combination of inductance and 
capacitance along the curve Ep; = 5 per 
cent to the left of K = 640 will satisfy 
the requirements. A 5-henry choke and 
a 5-microfarad capacitor would be a 


suitable combination. 


Two-Section Filter 

Problem: A 60-cycle full-wave rec- 
tifier employing two 866-A mercury- 
vapor tubes delivers 2500 volts de at 
full load to the input terminals of the 
filter. Design a two-section filter which 
will (a) limit the output ripple to 0.5 
per cent at a load current equal to the 


combined maximum dc _ load-current. 


ratings of the tubes (2 < 0.25 = 0.5 am- 
pere); (b) keep the peak anode current 
of each tube within its maximum peak- 
anode-current rating (1.0 ampere). Be- 
. cause the voltage regulation must be 
good from no load to full load, the input 
choke shall be of the “‘swinging’’ type. 


Procedure: At maximum load, Ry, 
= 2500/0.5 = 5000 ohms. K = (2500 
1.11)/1.0 = 2775. Because the curve in 
Fig. 62 for Ry = 5000 ohms would be 
completely below the curve for K = 
2775, the maximum-load value of Ry 
(minimum Ryz) need not be considered in 
the selection of constants for the first 
filter section. If an Ep, of 10 per cent at 
the output of the first filter section is as- 
sumed to be satisfactory, the minimum 
swinging-choke inductance and the cor- 
responding value for the first-section 
filter capacitor are selected along the 
curve Er, = 10 per cent to the left of 
the curve for K = 2775. Suitable values 
would be L; = 138.5 henries and C; = 1 
microfarad. The maximum inductance of 
the swinging choke should he as high as 
practical. If a maximum value of 25 hen- 
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ries is chosen, the minimum-load value 
of Ry (maximum Ry) at which the regu- 
lating action of the choke will be effec- 
tive is indicated by the point at which 
the 1-microfarad line intersects the line 
for 25 henries. This point corresponds to 
an Ry of 26000 ohms. Therefore, a 
bleeder having a resistance of not more 
than 26000 ohms should be used to pre- 
vent the de output voltage from rising 
excessively when the load is removed. 
The bleeder draws a current of 2500/ 
26000, or 0.096 ampere, and is required 
to dissipate 2500 x 0.096, or 240 watts. 
Because the maximum average current 
which can be supplied by two 866-A’s in 
a full-wave circuit is 0.5 ampere, the 
useful load current available from the 
rectifier filter combination is 0.500 — 
0.096 0.404 ampere, or 404 milli- 
amperes. 

The second filter section (L.C,) 
must reduce the ripple from the value of 
10 per cent at the output of the first fil- 
ter section to a value of 0.5 per cent. 
From Fig. 66, the value of the product 
L.C2 at the intersection of the curve for 
Er, = 10 per cent with the line for Ep, 
= 0.5 per cent is 37. If C, is chosen to be 
2 microfarads, then L, should have an 
inductance of 18.5 henries. The value 
chosen for Ly should be checked to de- 
termine whether resonance effects will 
be present, t.e., L. should be equal to, or 
greater than,3 X (1+2)/{2* (1 K2)|=9/4 
= 2.25. Because the value of 18.5 henries 
selected for Ly is considerably greater 
than 2.25, the filter design is satisfactory. 


Interpretation of Tube Data 


The tube data given in the Tube 
Types Section include maximum ratings, 
typical operation values, characteris- 
ties, and characteristics curves. 


A maximum rating, as applied to a 
tube, is a limit on a particular operating 
parameter (such as voltage, current, 
temperature, or frequency) or on a com- 
bination of parameters. Operation above 
these maximum ratings may not only 
impair the performance of a tube but 
also shorten its life considerably. 


RCA power tubes may carry as 
many as three different kinds of ratings, 
based on operating conditions encoun- 
tered in different types of service. The 
three general types of service may be 
defined as follows: 

Continuous Commercial Service 
(CCS) covers applications involving con- 
tinuous tube operation in which maxi- 
mum dependability and long tube life 
are the primary considerations. 

Intermittent Commercial and Ama- 
teur Service (ICAS) covers applications 
in which high tube output is a more im- 
portant consideration than long tube 
life. The term “Intermittent Commer- 
cial’”’ in this title applies to types of serv- 
ice in which the operating or ‘‘on’’ peri- 
ods do not exceed 5 minutes each, and 
are followed by ‘“‘off’’ or stand-by periods 
of the same or greater duration. The 
term ‘Amateur Service” covers other 
applications where operation is of an in- 
frequent or highly intermittent nature, 
as well as the use of tubes in “‘amateur’’ 
transmitters. ICAS ratings generally are 
considerably higher than CCS ratings. 
Although the ability of a tube to produce 
greater output power is usually accom- 
panied by a reduction in tube life, the 
equipment designer may decide that a 
small tube operated at its ICAS ratings 
meets his requirements better than a 
larger tube operated within CCS ratings. 


Intermittent Mobile Service (IMS) 
covers applications in which very high 
power output for short periods is re- 
quired from equipment of the smallest 
practical size and weight. Tube ratings 
for IMS service are based on the prem- 
ise that transmitter ‘“‘on’’ periods do 
not exceed 15 seconds each, and are fol- 
lowed by “‘off’’ periods of at least 60 


seconds duration. In equipment tests, 
however, maximum “‘on’”’ periods of not 
more than 5 minutes each followed by 
“off”? periods of at least 5 minutes are 
permissible, provided the total ‘‘on” 
time of such test periods does not ex- 
ceed 10 hours during the life of the tube. 
Although tubes operated under IMS rat- 
ings may have a life of only about 100 | 
hours, the use of these ratings is eco- 
nomically justified where high power 
must be obtained intermittently from 
very small tubes. 


Each maximum rating of a tube 
must be considered with respect to all 
other ratings given for that tube, so that 
the use of any one maximum rating will 


not cause any other maximum rating to. 
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be exceeded. For example, if the product 
of the maximum plate-voltage and max- 
imum plate-current ratings exceeds the 
maximum permissible de plate input, 
then either the plate voltage or the plate 
current, or both, must be reduced. As an 
illustration, the maximum CCS ratings 
for Class C Telegraphy operation of 
type 812-A are: plate volts, 1250 maz; 
plate milliamperes, 175 max; plate in- 
put, 175 watts maz. It is apparent that 
when the maximum plate voltage of 
1250 volts is used, the de plate current 
must be reduced to 140 milliamperes or 
less if operation is to be within the 175- 
watt maximum plate-input rating. On 
the other hand, if the maximum plate 
current of 175 milliamperes is to be used, 
it will be necessary to reduce the plate 
voltage to 1000 volts or less to avoid 
exceeding the 175-watt maximum input 
rating. 

The tube ratings given in this Man- 
ual are “Absolute Maximum?” ratings, 
unless otherwise indicated. The equip- 
ment designer must select operating val- 
ues which are sufficiently below these 
absolute-maximum ratings so that no 
rating will ever be exceeded under any 
usual condition of supply-voltage varia- 
tion, load variation, or manufacturing 
variation in the equipment itself. 


A few of the low-power tubes listed 
in this Manual are rated under the 
*Design-Center” system. This system, 
which is used principally for tubes in- 
tended for home-instrument applica- 
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tions, is designed to provide satisfactory 
average performancein the greatest num- 
ber of equipments on the premise that 
they will not be adjusted to local power- 
supply conditions at time of installation. 
Equipment for use on ac or de power 
lines should be designed so that the de- 
sign-center maximum values are not ex- 
ceeded at a line-voltage-center value of 
117 volts. In equipment designed for use 
with storage-battery-with-charger sup- 


ply or similar supplies, plate voltages, | 


screen-grid supply voltages, dissipations, 
andrectifier output currents should never 
exceed 90 per cent of the design-center 
maximum ratings for a terminal poten- 
tial at the battery source of 2.2 volts per 
cell. Equipment for use with ‘‘B”’ bat- 
teries should be designed so that under 
no condition of battery voltage will the 
plate voltages, screen-grid supply volt- 
ages, or dissipations ever exceed the maxi- 
mum rated values by more than 10 per 
cent. 


In general, tubes are rated at the 
most severe conditions in a given serv- 
ice. For example, class C telegraphy rat- 
ings assume key-down conditions (per 
tube) without amplitude modulation; 
class C telephony ratings are established 
with fully modulated carrier conditions 
(per tube). 


Values shown in tube data under 
“Typical Operation”’ should not be in- 
terpreted as ratings. These values repre- 
sent operating conditions within the 
maximum ratings of a tube that are suit- 
able for a particular application, and 
do not imply that the tube cannot be 
operated satisfactorily under other con- 
ditions in the same application. The 
choice of the most suitable tube oper- 
ating conditions for any particular ap- 
plication should be based on a careful 
consideration of all pertinent factors. 


The values for grid-bias voltages, 
other electrode voltages, and electrode 
supply voltages are given with reference 
to a specified datum point as follows: 
For tube types having filaments heated 
with de, the negative filament terminal 
is taken as the datum point to which 
other electrode voltages are referred. For 
types having filaments heated with ac, 
the filament mid-point (i.e., the center 
tap on the filament-transformer secon- 
dary, or the mid-point on a resistor shunt- 


ing the filament) is taken as the datum 
point. For types having indirectly heated 
unipotential. cathodes, the cathode is 
taken as the datum point. 


Electrode voltage and current rat- 
ings are in general self-explanatory, but 
a brief explanation of other ratings will 
aid in the understanding and inter- 
pretation of tube data. 


Plate Input is the total power sup- 
plied to the plate. It is the product of 
the de plate voltage (Ep) and the direct 
current flowing in the plate circuit (Ip). 


Plate Dissipation is the power lost 
in the form of heat as a result of electron 
bombardment of the plate. It is the dif- 
ference between the power supplied to 
the plate of the tube (plate input) and 
the power delivered by the tube to the 
load circuit. 


Tube PowerOutputis the output ob- 
tainable from the tube itself and is equal 
to plate input minus plate dissipation. 
(The term power output is used in some 
publications. ) 


Useful Power Output is the out- 
put measured at the load of the output 
circuit. Values given in the data are for 
the stated conditions; actual values de- 
pend on the circuit efficiency, operating 
frequency, and other variable factors. 

Grid-No.2 (Screen-Grid) Input 
is the de power supplied to the 
screen grid of a multigrid tube, and is 
the product of the screen-grid voltage 
and screen-grid current. This power is 
dissipated in the form of heat by the 
screen grid as a result of electron bom- 
bardment. ; 

Grid (or Grid-No.1) Driving Power 
is the actual signal-power input to the 
control grid plusthe power lost inthe bias 
supply. Itis given by the formulaWaq=0.9 
Kele, where Wa is the grid driving power 
in watts, E, is the peak signal voltage 
applied to the grid in volts, and I; is the 
average grid current in amperes. This 
value does not includesignal-power losses 
that occur in the tube, grid-tank circuit, 
socket, or wiring, or tube losses caused 
by electron transit-time effects (except 
where the value given in the tube data 
is for a specific operating frequency). 

Driver Power Output is the useful 
power output of the driver stage or the 
power measured at the input to the grid 
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circuit of an amplifier. This value in- 
eludes circuit losses and varies accord- 
ing to the frequency of operation and 
the circuit used. 

Peak Heater-Cathode Voltage rat- 
ings are given only for tubes that have 
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separate cathode and heater terminals. 
These ratings indicate the highest in- 
stantaneous voltage that may be applied 
between a heater and cathode without 
breakdown of the insulation between 
these electrodes. 
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POWER TUBE COOLING DESIGNS 


EFFICIENT COOLING is the key to the development of reliable 
power tubes. Several cooling designs are shown above: (top) RCA- 
8072, conduction cooled; (center) RCA-8121, and (bottom) RCA- 


8122, both forced-air cooled. In the background is fin-type, high- 
efficiency integral radiator used in the 8122. 
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Application Tables 


The tables in this section are in- 
tended to aid in the selection of trans- 
mitting tubes for specific applications. 
Tube types have been classified accord- 
ing to the principal services for which 
they are rated, but are not necessarily 
limited to the applications listed. The 
tube types, together with their ratings 
and characteristics of primary interest, 
are listed in each category in order of 
increasing power output (except Tables 


6 and 7). Tubes whose type numbers are 
printed in bold type are suggested for 
new equipment design. Unless otherwise 
noted, the ratings given are based on the 
absolute maximum system. 

After suitable tube types are se- 
lected from the appropriate tables, the 
final choice should be based on the com- 
plete ratings for the types under consid- 
eration, as given in the Tube Types— 
Technical Data Section. 


SERVICE APPLICATIONS 


1.AF Power Amplifier and Modulator 
Service 


2. Plate-Modulated RF Amplifier — Class C 
Telephony 


3. RF Amplifier Service—Class C Telegraphy 
4,Linear RF Amplifier Service — Single- 


Sideband Suppressed Carrier, Two- 
Tone Modulation 


5. Plate- or Grid-pulsed Amplifiers or 
Oscillators 


6. Special Services 
7. Rectifier Tubes 


1. Power Tubes for AF Power Amplifier and Modulator Service 


Power Filament Maximum Plate Ratings? Kind3 RCA 
Output Cooling! or Input Dissi- of TYPE 
(Typical) Heater pation Tube NO. 
Watts4 Volts Volts Watts Watts 
CLASS A AMPLIFIERS 
AE N 6.3 275 — 825 BP 5686 
26 5 N 6.3 375 40 21 BP 51614 
CLASS AB, AMPLIFIERS® 
20.5 N 12 to 15 300 21 10 BP 7551 
20.5 N 6.3 300 21 10 BP 57558 
44 N 6 .3/12 .6 750 100 30 BPBP 829B 
80 FA 6.3 1000 180 115 G 6816 
80 FA 26 5 1000 180 115 Cc 6884 
80 FA 6.3 1000 180 115 CR 7457 
80 C 6.3 1000 180 i CR 7842 
80 C 26 5 1000 180 — Cc 7843 
80 Cc 6.3 1000 180 — Cc 7844 
82 N 6.3 600 60 20 BP 56146 
82 N 26 5 600 60 20 BP 56159 
82 N 12 .6 600 60 20 BP 56883 
$2 N 6.3 600 60 20 BPR 57212 
$2 N 26 5 600 60 20 BPR _ 57357 
380 N 10 2250 360 100 BP 5813 
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1. Power Tubes for AF Power Amplifier and Modulator Service (Cont.) 


Power Filament Maximum Plate Ratings? Kinds RCA 
Output Cooling! or Input Dissi- of TYPE 

(Typical) Heater pation Tube NO. 
Watts* Volts Volts Watts Watts 7 

‘ 7203/ 

590 FA 6 2000 — 250 BP 1 4CX250B 
590 FA 26.5 2000 = 250 BP 1 CRSOn 
1600 FA 6.3 3000 1500 600 CR 7650 


CLASS AB, AMPLIFIERS® 


42 N 6.3 400 30 10 BPQ 52E24 
42 N 6.3 600 30 10 BP 52E26 
42 N 12 .6 600 30 10 BP 56893 
80 N 6.3 600 60 25 BP 5807 
80 N 12 .6 600 60 25 BP 51625 
90 N 6.3 600 62.5 20 BP 56146 
90 N 26 5 600 62 5 20 BP 56159 
90 N 12 .6 600 62.5 20 BP 56883 
90 N 6.3 600 62.5 20 BPR 57212 
90 N 26.5 600 62 .5 20 BPR 57357 
140 FA 6.3 1000 180 1L5 Cc 6816 
140 FA 26 5 1000 180 115 Cc 6884 
140 FA 6 3 1000 180 115 CR 7457 
140 Cc 6.3 1000 180 — CR 7842 
140 C 26 5 1000 180 — Cc 7843 
140 C 6.3 1000 180 — C 7844 
CLASS B AMPLIFIER® 

10.4 N 6.3 300 — 3 IT 1635 
235 N 6 .3 1250 165 45 zk 5811A 
222 N 6.3 1250 165 45 T 5812A 
1650 N 10 3000 1125 300 at 5833A 
2400 FA 10 4000 1600 400 T 5833A 


' Cooling: N, natural; FA, forced air; C, conduction. 
2 CCS, unless otherwise noted. 
’ Designations for kind of tube: 


BP Beam power P Pentode 

BPQ Quick-heating beam power PP Twin pentode 
BPR Ruggedized beam power PT Pencil triode 
BPBP Twin beam power T Triode 

Cc Cermolox TT Twin triode 
CR Ruggedized cermolox T-P Triode-pentode 


4 Approximate. 

s5ICAS ratings also shown in Technical Data Section. 

6 Typical power output for two tubes, except twin-unit types. 

Except for types listed in Table 7 (Rectifier Tubes), tube type numbers in BOLD FACE are suggested for use 
in new equipment design. 
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2. Power Tubes for Plate-Modulated RF Amplifier Service— Class C Telephony 


Typical Operation Maximum Plate Ratings? 
Filament Max Freq Kind? RCA 
Power Fre- Cool- or for Full DC Dissi- of. TYPE 
Output quency ing! Heater Input Input pation Tube NO. 
Watts? (at) Mc Volts Mc _ ‘Volts Watts Watts 
af 3000 Cc 12 .6 — 750 45 -- Cc 7801 
j NBs 3000 C 6.3 -- 750 45 ~~ Cc 7870 
35 500 N 6.3/12.6 500 200 8 4 re 56939 
mY 500 N 6 2000 260 8.5 5 PE 55893 
6 .4 30 N 6 a 250 10 8 BP 55763 
6.4 30 N 19S — 250 10 8 BP 56417 
6 5 175 N 6.3 175 250 15 7 BP 107095 
6.5 175 N 6.3 175 250 15 7 BP 57558 
6.5 175 N 12 to 15 175 250 15 2 BP 7551 
6.7 500 N 6 500 275 9 55 | x 2 56263 
6.7 500 N 6 500 275 9 Ss PT 56263A 
13.5 — N 6.3 125- 400 20 6.7  “BEO 52E24 
35 a N 6 .3 1 945) 400 20 6.7 BP 52E26 
13.5 — N 12 .6 125 400 20 6.7 BP 56893 
717 —- N* 6.3/12 .6 200 600 22 10 BPBP 5832A 
17 400 C 12 .6 _ 750 45 - Cc 7801 
17 400 C 6.3 — 750 45 — Cc 7870 | 
28 — N 6.3 60 475 40 16.5 BP 5807 
28 — N 12 .6 60 475 40 16.5 BP 51625 
34 — N 6.3 60 480 45/133 BP 56146 
34 — N 26 5 60 480 45 13 .3 BP 56159 
34 — N 12 .6 60 480 45 3 BP 56883 
34 60 N 6.3 60 480 45 13.3 BPR 57212 
34 60 N 26 5 60 480 45 13.3 BPR 57357 
45 400 FA 6.3 1215 800 120 75 Cc 6816 
45 400 FA 26 5 1215 800 120 75 , &: 6884 
45 400 FA 6.3 1215 800 120 fe CR 7457 
45 400 < 6.3 1215 800 120 a CR 7842 
45 400 Cc 26 5 1215 800 120 — C 7843 
45 400 Cc 6.3 1215 800 120 a Cc 7844 
750 — N 6.3/12 .6 200 600 67 .5 21 BPBP 5829B 
770 — FA 6.3/12.6 200 600 90 28 BPBP 5829B 
85 — N 6 .3 30 1000 115 30 fk 5812A 
88 — N 6.3 30 1000 115 30 T 5811A 
120 900 FA 6.3 900 1300 270 167 a: 6161 
180 — N 10 30 1600 240 67 BP 5813 
235 175 FA 6 500 1500 — 165 BP 7203/ 
4CX250B 
235 175. “FA 26 5 500 1500 — 165 BP 7204/ 
4CX250F 
600 400 FA 6.3 1215 2000 1000 400 CR 7650 
635 — N 10 30 2500 835 200 5833A 
800 600 FA SS 1215 2000 1700 1000 C 7213 
1000 — FA 10 20 3000 1250 270 T 5833A 


7 Both sections. 
10 TCAS ratings only. 
1, 2, 35 4, 5 See Table 1. 


Application Tables 


3. Power Tubes for RF Amplifier Service—Class C Telegraphy 


Typical Operation Maximum Plate Ratings2 
Filament Max. Freq. Kind? RCA 
Power Fre- Cool- or for Full DC Dissi- of TYPE 
Output quency _ ing! Heater Input Input pation Tube NO. 
Wattst (at) Mc Volts Me Volts Watts Watts 


CLASS C AMPLIFIERS, RF TELEGRAPHY 


1.2 10 N 1.4/2.8 —_ 130 3 2 P 83A4 
1.4 1000 N 6.3 5000 250 — pa PT 7554 
2 —_ N 1.4/2 8 — 135 2 1 TT 83A5 
3.2 3000 C 12 .6 — 750 52.5 — C 7801 
58 3 3000 Cc 6.3 — 750 52 5 — C 7870 
93 5 940 N 12-15 — 9300 — 2.75 T-P 7060 
4 40 N 12-15 —_ 300 — 5 ix 8077/ 
7054 

5 500 N 6.3 1700 360 9 6.25 PT 4037 

> 500 N 6.3 1700 360 9 6 .25 PT 5876 

5 500 N 6.3 1700 360 9 6 .25 PT 5876A 

5 500 N 6.3/12 .6 500 250 12 6 PP 56939 

5 .25 125 N 6 .3 — 215 11 8 .25 BP 5686 
an 1000 N 6 2000 320 11 d, PT 55893 
7 500 N 6 500 330 13.2 8 PT 56263 

7 500 N 6 500 330 13 .2 8 PT 56263A 

7 175 N 6 .3 175 300 18 10 BP = 197095 
1 500 N 6 500 320 13.2 8 PT 56264A 
8.5 175 N 12/15 175 300 21 10 BP 7551 
8.5 175 N 6.3 175 300 21 10 BP 57558 
10 .3 30 N 6 _— 300 15 12 BP 55763 
10.3 30 N 13.5 — 300 15 12 BP 56417 
20 125 N 6.3 125 500 30 10 BPQ 52E24 
20 125 N 6 3 125 500 30 10 BP 52E26 
20 125 N 12 .6 125 300 30 10 BP 56893 
21 — N 6 3 —_ 375 35 21 BP 51614 
726 — Nu G3 /12..6 200 750 36 15 BPBP 5832A 
27 400 Cc 12 .6 _ 750 32.5 ory C 7801 
27 400 Cc 6.3 — 750 52.5 —_ C 7870 
30 175 N 6.3 60 750 90 25 BPQ 104604 
40 — N 6.3 60 600 60 25 BP 5807 
40 —_ N 12.6 60 600 60 25 BP 51625 
40 1215 FA 6.3 1245 1000 180 115 C 6816 
40 1215 FA 26.5 1215 1000 180 115 Cc 6884 
40 £215) A: 6 .3 1215 1600 180 115 CR 7457 
40 1215 C 6.3 1215 1000 180 — CR 7842 
40 1215 C 26 5 1215 1000 180 —_ Cc 7843 
40 1215 C 6 3 1215 1000 180 _ Cc 7844 
52 60 N 6 .3 60 600 67 5 20 BP 56146 
52 60 N 26.5 60 600 67 5 20 BP 56159 
52 60 N 12 .6 60 600 67 .5 20 BP 56883 
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3. Power Tubes for RF Amplifier Service—Class C Telegraphy (Cont.) 


Typical Operation Maximum Plate Ratings? 
Filament Max. Freq. Kind? RCA 
Power Fre- Cool- or for Full DC Dissi- of TYPE 
Output quency ing! Heater Input Input pation Tube NO. 
Watts? (at) Mc Volts Me Volts Watts Watts 
52 60 N 6.3 60 600 67 .5 20 BPR 57212 
52 60 N 26.5 60 600 67 .5 20 BPR 57357 
770 — N  6.3/12 .6 200 750 90 30 BPBP 5829B 
85 470 C 12-15 500 2200 660 _ BP 8072 
90 — FA 6.3/12.6 200 750 120 40 BPBP 5829B 
130 —- N 6.3 30 1250 ae 45 Ar 5812A 
135 a N 6.3 30 1250 175 45 T 5811A 
180 900 FA 6.3 900 1600 400 250: T 6161 
235 470 FA 13:5 500 2200 660 150 BP 8121 
250 500 FA 6 500 2000 — 250 BP 7203/ 
4CX250B 
250 500 FA 26 5 500 2000 a 250 BP 7204/ 
4CX250F 
Pt bes _ N 10 30 2000 360 100 BP 5813 
300 470 =FA 13.5 500 2200 660 400 BP 8122 
375 1215 FA 6.3 1215 2500 1250 700 CR 7656 
1000 ~~ N 10 30 3000 1250 300 gi 5833A 
1350 600 FA 5.5 1215 2500 2500 1500 Cc 7213 
1440 — FA 10 20 4000 1800 400 zt 5833A 


7 Both sections. 

8 Design Center values. 
» For pentode unit. 

10 [CAS— ratings only. 
1, 2, 3, 4 5 See Table 1. 


4. Power Tubes for Linear RF Amplifiers— 
Single-Sideband Suppressed-Carrier, Two-Tone Modulation 


Typical Operation Max. Maximum Plate Ratings? 

Filament ‘Freq. Kind? RCA 

Power!2 Fre- Cool- or for Full 12DC Dissi- of TYPE 
Output quency ing! Heater Input Current pation Tube NO. — 

Watts* (at) Me Volts Me Volts Ma Watts 

80 30 C 12-15 500 2200 450 — BP 8072 

120 30 N 6 .3 30 1250 175 45 T SILA 

170 30 FA t35 500 2200 450 150 BP 8121 

295 30 =FA 6 500 2000 250 250 BP 7203/ 

4CX250B 

295 30 FA 26 5 500 2000 250 250 BP 7204/ 

4CX250F 

360 500 FA 6 500 2000 350 250 BP 7580 

380 30 =6FFA 13.5 500 2200 450 400 BP 8122 

680 30 FA 6.3 1215 2500 500 600 BP 7650 


42 Peak envelope. 
1, 2, 3, 4 See Table 1. 


— Applica tion Tables 


5. Power Tubes for Plate- or Grid-Pulsed Amplifiers or Oscillators 


Typical Operation Maximum Plate Ratings? 
> fe) 
=. Z 
32 es 
= = 2 
S & o ~ [238124 3 = |Ee e 
~ 5 co | & elo a cy b= mst te 2 
uw Ss = PS) 2 i= ey 3 es 24 ° 
9H1/9R|] +a = mm | yy ad ag 1% of leo| < 
Beso esi eel Sul S 7 baw] S| Supaa|E Ss 1-58 | 
BOlAAIAD|] gf O |es{2e ay & i20/ REl Yale 


: 


Volts 


4kw | psec 


Me | Voits | Amp. 


psec| psec 


PLATE-PULSED AMPLIFIERS OR OSCILLATORS!% 
1.2 1 0.001 3300 N 6 4000 1750 3 5 5000 PT 5893 
45 10 O01 1215 FA 6.3 1215 3000 3 10 1000 RC 7649 
14 S$ 0.61 1250 FA 6.3 1300 7500 4.55 10 1000 T 5946 
oo 506 0.01 ~=1215 . FA . 6.3 ° 1215 _ 8000 9 10 1000 RC 7651 
Gs eae 0.01. 1215: FA 5 5 71215 10000 18 -10.. .1000 C 7214 


GRID-PULSED AMPLIFIERS OR OSCILLATORS}?% 
23 10 0.01 21215 FA 6.3 1215 142250 3 10 1000 RC 7649 
20 #10 0.01 1215 FA 5.5 1215 145000 18 10 1000 C 7214 
20 10 0.01) 1215 FA 6.3 1215 145000 9 10 1000 RC 7651 


18 See Technical Data Section for exact classification in each case, 
i4 DC Plate Volts. 

17 Peak. 

1, 25 85 4 gee Table 1. 


6. Power Tubes for Special Services 
See Technical Data Section for further information on each type. 


Service RCA TYPE NO. 
Pear URI ACCT te eh ce cee eats re cra cle cee ner Cece es calaeen cts ewe ss 7360 
eee eee RPC RCCRIEAUULTP., 5 desis a's wiclh a seins & So velbie ois’ Mie es aim. saves ee sip aes a isiwiniacy 4037, 5675, 6026 
COMtLOLAMIDINED: sao dis crsisie was eGacesaccepes ee sics Raresdists fe sis) Sia a8y'a.4veral wiabe airciesrene: We « 333 
Frequency Multiplier .......ccccesescecsccccecesess 4037, 5763, 5876, 5876A, 5893, 6161, 

6264A, 6562/5794A, 6939, 7551, 7554, 7558, 7905, 8077/7054 
Integral-Cavity Oscillator 2 .....ccceccesccececcnvcvenceescseccescces 6562 /5794A, 7533 
Linear RF Power Amplifier—AM Telephony .........00 cccccccsccscessvesssoceces 7580 
ee eee ANS A AU DUTIIGL gs BR RCGR Gin ie ys cral'ct ale twinks 01 hl aus. iy wletaiers’s are 'e e's) ea. e a 'sraiw Gr Too25 12a 
Modulator-Rectangular-Wave Modulation ..........seseceveevneeeceees 3E29, 6293, 7358 
Pulse Detector ......-e++- ary Mist a eratee wale, Sat eiA iar ssecece O. 6% giv Sieisvera inte Sis aeieielers ata unstiratara 6173 
Regulator ......-e++- odemee's enc eerdeeeresescoeens se eseovceceess weceesesaceer 4600A 


[TTT nen evry anny an syn nnn RR RRR ROR 
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ny | by Transmitting Tubes 


7. Rectifier Tubes 


‘Maximum Plate Ratings 


Filament Peak 
Or Heater Inverse Peak Average 
Volts Volts Amperes Amperes 


HALF-WAVE, MERCURY-VAPOR TYPES: 


Axe) 7500 0.5 0.125 
20 10000 1 0.25 
22 2500 | z 0.5 
5 10000 =. 1.25 
5 15000 6 Lo 
_ 20000 8 .3 1.8 
S, 1615000 1610 162 5 
2.5 2000 10 thes 
5 5000 15 yf As: 
5 1620000 1641 .5 162 5 
= 10000 16 4 
25 1000 rie 6.4 
5 3000 40 6.4 
HALF-WAVE, GAS TYPES 
25 10000 1 0.25 
pa 4500 2 0.5 
255) 5000 2 0.5 
HALF-WAVE, VACUUM TYPES 
6.3 375 0.05 0.0055 
2.5 12500 0 .06 0.0075 
Z.5 5000 1 0.25 
FULL-WAVE, VACUUM TYPES 
5 3100 0.715 0 .147 
5 2800 0 .650 0.175 
FULL-WAVE, MERCURY-VAPOR TYPES 
5 1550 1 0.225 
ZS 900 10 2.5 


18 In-phase operation, unless otherwise noted. 
16 Quadrature operation. 
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816 

J866A 
J866A 
872A, 8008 
575A, 673 
6894, 6895 
575A, 673 
615/7018 
5558 
6894, 6895 
5561 
635/7019 
635L/7020 
5561 


3B28 
3B25 
3B28 


6173 
2X2A 
836 


SR4GYB 
SR4GY 
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604/7014 


RCA Tube Types—Technical Data 


This section contains technical descriptions of RCA tubes used in transmitting, 
industrial, and amateur equipment. It includes data for current types, as well as 
those RCA discontinued types in which there may still be some interest. Tubes in 
this section are listed according to the numerical-alphabetical-numerical sequence of 
their type designations. 


Unless ctherwise specified, the ratings given are based on the absolute maxi- 
mum system. Class C Telegraphy ratings assume key-down conditions (per tube) 
without amplitude modulation. Class C Telephony ratings are established with 
fully modulated carrier conditions (per tube). For Key to Base and Envelope Con- 
nection Diagrams, see inside back cover. 


For an explanation of the terms used in the descriptive data for tube types, 
reference should be made to the Interpretation of Tube Data Section. For assistance 
in making an initial selection of tube types suitable for specific applications, refer- 
ence should be made to the Application Tables Section. 


. UHF POWER TRIODE 


Forced-air-cooled type used as rf 

power amplifier, oscillator, and fre- 

quency multiplier. May be used at full 2C39A 
5; input up to 2500 Mc and at higher fre- 
H LFH quencies in cathode-drive circuits of 
the coaxial-cylinder type. Class C Telegraphy maximum CCS plate dissipation, 
100 watts. Requires special mounting which should support the tube by the plate- 
terminal flange only. May be operated in any position. Flexible connectors of the 
spring-contact type are required for all terminal connections. OUTLINE 86, Outlines 
Section. 


Pa WEBCO PAGE CAC DIC) oan n 5 dc. obo tis ta isin/ a/'cusiare-elotsial s/o sanetah ate o's) e/sieie is 6.3 volts 
PEAT MOCRIRIIOT oa) Fo aye e islisisiel sc ein is oie Sree stad eile sn eee e wate wie > ass 1.0 ampere 
PE PA NSE ONCOL ANCEFE > ctticer cic orc coctuial eo ate aie alate al lets alista'ln atalal steele shel ovate 24000 umhos 
PORN DNC A LO NTA C TOR oilet ola eh revaie cle claiat ons) slays afalptole o/s)elele wisleiisiejsiste ete’ 100 
DIRECT INTERELECTRODE CAPACITANCES: 
DOE sb OS A OSS a aries Getreianaeals Soret ar cece ani ree ie SRT ae BCP 2 ppl 
TAM RIEAHOCCTANO INOGALCI i ssa noice eis as five bose Cun set aceiaie aes «a tans 6.6 ppt 
PibeMPORCATIOUELANC NOAGLGY, «6 seis cee ease viol are sees ale le ia.$ 6 os eras (ee 0.035 max ppd 
SEAL TEMPERATURE (Plate, grid, cathode, and heater) ...........-..--. 175 max °C 


© Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating of the cathode and resultant short life. 

* Plate volts, 600; plate milliamperes, 70. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 


DACP TOTEM MOL TAGES ous sc kw & acto aca A eta Re Cae a Siete wish olen mielacin ou'ehes of oon Won 600® max volts 
GRID VOLTAGE: 

Cpe ME BNE ALLS 1 cy, en icteal colo ola chiate ataivinee alee eas Sea ebenaimigee Ss Bons wack —150 max volts 

Peale Wegative VE oases cus cle dedave dba tec ne aman cnenns (eeu aliens 400 max volts 

er METRE ERE ECE 3 ass is rate al eerie hate a rea mien ca wits Rhea aaT @ ialas ios wie kB eh Ble was 01m 30 max volts 
i Co RCE Feta AG ERIS LST re 2s oh icy Oris ak. led aa a Ra ane PN) Shaped al sctaiter silo, ot aps’ storey suedetmpec tls 50 max ma 
TGs CATHODMASORRENT 5. ack om «00 ctielc bam boi mi flan ous oe, oyastaleloie aia! sitet «) au sale 100 max ma 
RECT ULI REE ERO. erie cscreoiriee scleee Siac) hes Wr Daacar ty os elas Saks ouch ai oxen DyRaaeaan el ot ode Wipe ele alate 2 max watts 
PUA ISSUE ATION 5 oie alacc sat siesta GENE) ens #iSiiah . siege eb te aeaa om hei «( s Wal Roe 70 maz watts 


© For use with a modulation factor of less than 1.0, it is permissible to use a higher de plate voltage 
provided the sum of the peak positive modulation voltage and the de plate voltage does not exceed 1200 


volts. 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


Maximum CCS Ratings: 
DC LPLATO VOLTAGH <5 ag hiale a os dae tans ree saree Sis tess oo sin ences s 1000 max volts ° 


RCA Transmitting Tubes ————— 


GRID VOLTAGE: 


0] Pe ae ee re POE ek eee err Ute oS -150 max _ volts 
Peak Negative RE «tee sicko stcccroie shai ce ois elet aie eet tell «aes olin) «0 sieeePecaket> 400 max volts 
Peak: Positive BRB: te rccacerein cle ale car heron a aire ote e ccol MN OaE Ment stole aval boxeasc neue age 30 max volts 
DC GRID: CORRENT Ss Nice 5 cetera rae fe tae Clo aN ToT aetna har seen inate ag teens teres 50 max ma 
DC! GATHODE CURRENT). s-actses § foie cate 5 Custeiie dais Seen okt ene cute ohePeresuetmanee re 125 max ma 
GRID CEN PW ek ore ee ee chai oe Ec oian crear cacel reel kala, eo gguetecadeeericccas 2 max watts 
PLATE. -DISSTP ATION: Sbenue 5 oie cine tiss loves Risse oles oO snemtneueroneas, sie: o nue fe feaiete oy yee 100 maz watts 


POWER TRIODE 


Disk-seal lighthouse types used as 


2C40 rf power amplifier, cw oscillator, and 
plate-pulsed oscillator (2C40A only) 


2C40A at frequencies up to 3370 Me. Class C 

Telegraphy maximum CCS plate dis- 

sipation, 6.5 watts. Requires Octal socket and may be operated in any position. 

OUTLINE 7, Outlines Section. The 2C40A is unilaterally interchangeable with type 

2C40. Type 2C40 is used principally for renewal purposes. The RCA 4037 replaces 
the 2C40 in most applications. 


2C40 2C40A 
HEATER VOLTAGE (AC/DG) cee 5 > see A Se Ad See are ie ere eke 6.345% 6.345% volts 
Seee rie CCOBRENT . Filet Seine Wg biel seated cae wheel Ae oie ema 0.75 0.75 ampere 
TT RANSCONDUCTANCE® 52 Uitat Ones Ne chao Beate eet ee re ee ee 4850 5100 pmhos 
AMPITFICATIONWMAGCTOR™, 28s Lee: FR eiscno eee eee 36 35 
DiIREcT INTERELECTRODE CAPACITANCES: 
GTIdtG plate ke sae ee ees nes cena ee erg roe Hess 1:3 ppt 
RTidsGO: CACO Sake mics oe are led cacy oremeeaceae AO IE ER em canes Zee 2.2 ppt 
Plate toj€atnod esse. fale sae Oe Oe eae news Sin eee 0.03 0.03 put 
Cathode ti connection to cathode s9 -s J2 ses Sel. Sie 100 100 put 
SAR fh HDA UR gp geass ue ase ko Baptism aaa aa eee aaa 175 175 °C 
* Plate supply volts, 250; cathode resistor, 200 ohms; plate ma., 17. 
RF POWER AMPLIFIER AND OSCILLATOR—CLASS C Telegraphy 
Maximum CCS Ratings: 
DORR ATE VOL PAGE RA: 7 cca e n % eaautc oe nk aUe we nile conatek dpretne wea ror ae aie eee 500 max volts 
TE OBES Cru p ee Vacs Cu EXD} na ade eet eee RRR AL SoD Ar UN ier i di ete lh —50 max volts 
DCU ATEL CURR EINES 5 Sieh ns oie isneesuepocine aie hae eer aes tstea stg coats we) ome tenmess Reeens 25 maz ma 
DGAGRID' CURRENT 22 con cos seo piensa d-qmeiuals ne 5 tit ie cteletela te Ico beweiataga rae ae wre 8 max ma 
PUATEX DISSE ATT ON cl fe ahh als Fler letoacc. «ore ielabe share SUD RI cus Yala Zensen er ean aie ae 6.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: ; 
Heater negative: with respect. to cathode .5 4/0. 0c stew ose 6 0 eos niin 90 max volts 
Heater positiverwithyrespect to .cathod est ttcasn a ubieus? «iw ceeles Siri. sheet 90 max volts 
PLATE-PULSED OSCILLATOR—Class C (2C40A only) 
Maximum Ratings: For a maximum ON time® of 10 microseconds 
PPAR LATE VOLTAGE | .\o tects ote croheaearo's pire erent eae See 9a nc eo ee Peete Tete 1400 max volts 
PRAK ‘GRID VOLTAGE sal oR Ae Gigsialn Ma mentee ake ae Pe lere anata ee his eke ae eae -100 max volts 
PEAK. PUATE - CUOBRENT. (esidauasaos aiseheadiseie «St ort Ricans ene etets ee a hte bees 2max amperes 
PRA GRID CURB END 5. 4-51 aie sary ve, snore Seater ace he dnatanc eke wimisdgMtcansters ut ieee remenreee 1 max amperes 
IDG Pare Gy GURU; S> « eve co sos ios 19 capacentdDuereialastve araietetes sere Geels, edits uiberGheraers 3 max ma 
DCOGRIDI CURRENT orc.o5, . cists aap as eis ile ta ere eons olatoe gta bei@l acm ta yenee/atetetenaieeverctd 1.5 max ma 
PDA TE OIRSTE ATION 9.0.5.0 sine Sie.aie detent oie ort rake a michct ae aiate guocakehons cree Gis Ohi eerie 4 max watts 
DUTY PACTOR Stain. sx one ao no Osh hen coseie ais Oey oaeieeetoieiiacs aan te arate 0.002 max 
PULSE DURATION WA A.50 oa kschencve. aeic'e toluyerersiale AE TARAS Ee (eS apacue se eect 1.5 max usec 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect.to cathode. .....0.cccccnesceeuscvwens 90 max volts 
Heater positive with respect to cathode... 0.0 ih... ieee 90 max volts 


* ON time for this tube is the sum of the durations of all the individual pulses which occur during any 
5000-microsecond interval. Pulse duration is defined as the time interval between the two points on the 
pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is defined as the 
maximum value of a smooth curve through the average of the fluctuations over the top portion of the 
pulse. 


® Duty factor is the product of pulse duration and repetition rate. For variable pulse durations and pulse 
repetition rates, the duty factor for this tube is defined as the ratio of time ON to total elapsed time 
in any 5000-microsecond interval. 
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ee ee Technical Data 


HIGH-MU TRIODE 


Disk-seal lighthouse type used as rf power 
amplifier and cw oscillator at frequencies up to 
1500 Me. Class C Telegraphy maximum CCS 2C 4. 3 
plate dissipation, 12 watts. RequiresOctal socket 
and may be operated in any position. OUTLINE 
10, Outlines Section. The 2C48 is used princi- 
pally for renewal purposes. 


PRATER VOLTAGE (AC/DC)... is. ae.s «ee ek Pees Ata inns koe le 6.3+5% volts 
12 BOAT To COIR INT Ree Nee UNE est OS 8 eo 0.9 ampere 
SD RANSCONDARGEACICEI Orn tee Stake ee ete: Pen tt . merkeeenny emere APE Se Oat Oe 8100 ymhos 
FANT EES TWEE Ss CB a OTC Sp aa PASS <a ec OR a i Lp 50 
Direct INTERELECTRODE CAPACITANCES: 
CERES! OT CLM SU aU eR  A ee e  e 1.8 peut 
Corie RE ORE CTO OM eum eM hl ensemble, 0k. gial\, ena Mabel Be olga ea 3.0 pul 
PASO PORCAUNOUE ie citi ordain apn eel eaieenrak Au 4 4S HOM, ni ie eto pean 0.04 max ppt 
ped eer ir CONMeCLUOn CO Ck CHOU Gi.a thie ars «6 ee Ga rane, aaal's Be etn 100 ppt 
SS EAP RENAE eV Ae OR Tae eM sha! tiara ata eyed: Mise heat a's assis wi 8 256. wt G Gratehel edie Seite celtere ues nals 175 max dt @, 


* Plate-supply volts, 250; cathode resistor, 100 ohms; plate milliamperes, 21. 


RF POWER AMPLIFIER AND OSCILLATOR-——Class C Telegraphy 
Maximum CCS Ratings: 


ee a Rees due, Poesy nTatalA eek on ati em aed cn, Hy otal DIMI ea ore OPS teTS 500 max volts 
RT Mee Raed State. chats Skala Pe reheat dod Micah cue: Se Mea AN at Bests 40 max ma 
Meee RITE orc, oTviare eietihetcves isaide tha abtatwomeuhar douaorocnget ous 55 max ma 
SRL: oo Bsc ocon PERE Te 0) eters colnet eh coca ha eT ees toslerei's 12 max watts 


BEAM POWER TUBE 


Glass-octal type having quick- 
heating coated filament used as af pow- 
er amplifier and modulator and as rf 2E24 
power amplifier and oscillator in mo- 
bile- and emergency-communications 
equipment. May be used with full input up to 125 Me and with reduced input up 
to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 10 watts, ICAS 
13.5 watts. 


EST ORE Ne VLO TCA GEIEUA CDC) iiunon Waxanelauas Orn etere eniee a, che ciekaliceialeareler ams p o0h, Gis, a note 6.3 volts 
SOTICAMSAN DER ETI IUTON DT acseat apes etch dc aie Weltivepetesecors cue dfety oie. ale: sidcew SLRe ale BER Rll wee « 0.65 ampere 
LOTLEFARS cola ned & ROPAU ede feted 0 a 0 Siege cae aerate Rene eerie ace ar mn cena te, ay oa ee Re Wen less than 2 seconds 
IERAMBCONDUGEANCH ine tic nl asi sielocede. lisse Bla sues Socket Rd Saw laleeeeates 3200 pmhos 
MipleHAGTOR NG IIG sNO-c tO7GTIGEN Onlsaearie chodea Nok a ciaiecs.6 Asc evenleas ore at ano 
DiREcT INTERELECTRODE CAPACITANCES:° 

CS PIANOS ECOMDLALE oncnsvis aise ote yensrame ose eee ena alti row aiden otemtaaarah 0.11 max pf 

Grid No.1 to filament mid-tap, grid No.3, internal shield, and grid No.2 8.5 pf 

Plate to filament mid-tap, grid No.3, internal shield, grid No.2, and base 

BT CR Gimenettn ities sone e etn eee ee ees so NE coh eat ic coies sa she als ann igieec sere 6.5 ppt 

BULB PEMPERATURE (At hottest point) 94 cn cade fh oied bo cde Good w Sede deere 210 max °C 


* Plate volts, 500; grid-No.2 volts, 200; plate milliamperes, 16. 
** Plate and grid-No.2 volts, 200; plate milliamperes, 16. 
° Without external shield; with base sleeve connected to ground. 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 


Maximum Ratings: CCS ICAS 

TORE ATO OLIDA GID Ne ole als cele ao tet riener ot Siesimtore re Le ueb Ste imelte 400 max 500 max volts 
DGG BID-NOrS. VOLTA GBs ic suc eret rreeethe fe wasters fe. ttle cles 200 max 200 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENTS. .....cccccceees 75 max 75 max ma 
MAXIMUM-SIGNAL PLATE. [NPUT@. ois). oc 0 0 nw wo wee baleen aie 30 max 37.5 maz watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT@...... Rigs ade crocus ae 2.5 max 2.5 max watts 
Tea eS PISATECA TLODIM «56:5, se cota iatokeveneneue tc atealn acalate: shake a estie’s 10 max 13.5 max watts 
Typical Operation (Values are for 2 tubes): 

PHP late Volta gery stew dackns we isle aeeisbole sto eu eee ate et tees 400 500 volts 
BELGrid-Noi2 Voltage 3 naniiitcininitiestee yes eres cee 125 125 volts 
WsGrid=No-d Voltagzeb iss cacce ote teas denis acete bit antae Se ea -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage... .........000- 82 82 volts 


= RCA Transmitting riba ——————————————— 


TELOsSIGHALe) Geb ee MCUITeN bie «40 )o5.0% @ 210.5 aie @ eueenenererel ope 18 20 ma 
Maximum-Signal DC Plate Current.................... 150 150 ma 
Zero-Signal. DC Grid-No.2 Current............cc2sceee0 0.6 0.6 ma 
Maximum-Signal DC Grid-No.2 Current................ 26 28 ma 
Effective Load Resistance (Plate to plate)............... 7000 9000 - ohms 
Maximum-Signal Driving Power (Approx.).............. 0.43 0.46 watt 
Maximum-Signal Power Output (Approx.).............. 42 54 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
GridsNip-1-Circuit fVesistan Ge. saein.ctieicesce Can eee a acta © cco hsv mreysee eee 30000¢ maz ohms 


= Averaged over any audio-frequency cycle of sine-wave form. 
+ For ac filament supply. 
t For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


PLATE-MODULATED RF POWER AMPLIFIER— Class C Telephony 


Maximum Ratings: CCS ICAS 

HOU P LATE. ViOUTA GK so oot bee does aor aa otoraes cornea rene 400 max 500 max volts 
DGARID-NO 2: VOLTAGES ar oie tet Neal tears mie anin en fase 200 max 200 max volts 
DClGRID-NOLL VOLTAGE. = _ Ue. e nce ees Ff eh tives Ladki ~175 max = -175 maz volts 
DEPPUATH - GURRENTAIOS , Woo uci cte oe Gite ane eeemle aoe 60 max 70 max ma 
DC GREENO.LICURRENT [aoe Sea eee es oe es Seo ee 3.5 max 3.5 maz ma 
PLATE SENET ss sobs oes ce te oe oe ee eee 20 max 27 max watts 
CSRID=N Of Sek NEU capes ote cca ORE ee ee Ie ete foie ake eee ate 1.7 max 2.3 maz watts 
PLATE DISSIPATION © <5, cleicrs oc cicteiers einoreie are E ohoralelenororste Acre 6.7 max 9 max watts 


Typical Operation: 


We Plate: ViGituve...” fo sgampewotemete te tePoks fe hfe Mae tae eee 400 500 volts 
WCE TICsING: Sew Oba POO) ay honiereacesschorehersta shaceintolelc erect see 180 180 volts 

EEOI=c -BERICE TESISTOT-OFS 5. isiSs cso eee bakit eeieen 27500 40000 ohms 
DG: Grid=Nout Voltage? 06 sco ule ac warts oe be bec —45 —45 volts 

Brom:a: grid-No-l resistor oft, .. 222.228 .< 200) ook dere 18000 18000 ohms 
Pegkeh Gru NG.L VGlta ge. 2) a nn on oo ete ee 61 62 volts 
ING BiatetCurrent <= 2. foe cne ee. see. ee 50 54 ma 
DO@*Grid=No2urrent.. 98 st alse ee PARP cs wok 8 8 ma 
DC: Grid-NeAl Gurrent (Approx.) .. 05. os. Ss. - sc oe een 2.5 rats ma 
Driving-Pewer (Approx.).. c2et ect: oe Lee cape ale Cote 0.16 0.16 watt 


Power Output (Approx:) > Asti oe ae eee cme ee ae tae ASeS 18 watts 


Maximum Circuit Values (CCS or ICAS conditions): : 
Grid-NWo.1-Gircuit Resistance... 65:0. fs. odes es daeeonceen rege ea 30000¢ max - ohms 


© Obtained preferably from separate source modulated along. with plate supply, or from the modulated 
plate supply through series resistor of value shown. 

+ For ac filament supply. 

o Obtained preferably from grid-No.1 resistor or from a combination. af grid-No.1 resistor with either 
fixed supply or cathode resistor. 

t For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Talaphoriy" 

Maximum Ratings: “CCS ICAS 
DCMPLATE: V ODTRE Eley soe s' ko oe s clatngiele 6 5:6 soins stele 500 max 600 max volts 
DCAGRID-NO.2 “VOGTAGE oo Lacie end eRe ee coin ote oe 200 max 200 max volts 
DC-GRID-NGATV-OBTA GY. tris che, pioleies Bite eens ate ae -175 max -175 maz volts 
DCIPRATE CURRENT os ¢ o6a% Gh hob on occ eerie 75 maz 85 max ma 
ICS GRED NOOO ORRIN Tick iene <ul ale aieeneteiats Gre wicteicrne eet 3.5 max 3.5 maz ma 
PAT EINE UD cs ie esc tsh, hakopelalale eters oicretniegode Sclotety ols MRIS Aes 30 max 40 max watts 
CERID=-IN Oc SENPUT ce & cick a ais sieeierta ost ets telefore mick te tere ne 2.5 max 2.5 maz watts 
PEAT DISSIPATION: «4 5 5) 6. sae oe so ate suse hea ie 10 max 13.5 max watts 
Typical CCS Operation: 125 Mc ae 
DO Plate Veltage.. 5. 6. eee eee OPES SUE ee 400 500 volts 
DEGrid-No:ZVoltage®: 2)i6ccick foe se. Hee eke pterevetene eke 200 190 volts 

Erom‘aseries resistor Of aia ici. secs ne Sercrelee net Re 20000 29000 ohms 
DG Grid=Not5Votlage tt a.n5o ieee oe sl oe ean eee : -45 —45 volts 

From a grid-No.1 resistor of. ...........e00. el atatate - 15000 15000 ohms 
Peak RF Grid-No.1 Voltage...... SSC see sicher arehatere 62 65 volts 
DC Plate Current ssc. sic ss<0te3 SHOAE- eae 0)ae\st a ale ia)efela 75 60 ma 
DC Grid-No.2 Current........... Oe PARRA Ve Se Pest 10 . +10.5 ma 
DC. Guid-Nod CagMene Cris oo os a dure ve sienna tnenis sabes 3 8 ma 
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a «Technical Data 


Driving Power (Approx.)......... che Paneeate Mee sole cet atensiate 0.19 0.2 watt 
Power Output (Approx.) . . o.oo aecoiseiies Sistas Sb aNej store oh 20 20 watts 
Typical ICAS Operation: 125 Mc 160 Mc 
DG WENAtG AOLER Gee. oslo s bila ete w dwiace sheiniels eles Poe: Sa 600 350 volts 
DC Grid-No.2 Voltage®....... Foe tolie Sadat ade Bh can pice Steve leve ohare ox 195 170 volts 
From a series resistor of...... ai lterelatelaiate! eves eee ale ieuarel sae 40500 18000 ohms 
DCIiGrNieNiet Voltages @ oe sce bce cer teseceme eels -50 -50 volts 
From a grid-No.1 resistor of. ........ceee00- Seg eae Ao 16700 16500 ohms 
Pesk RinsGrid=No-L Voltagenieive. cicesniabes os a s'sle Skletioles 71 70 volta 
OGRE aan Hereinte . sep the hi epeioss, «incre: cteis save inyoudiorere wags etal 66 85 ma 
AC atarret Oe ARC UPTON G cote ces aie s.cieleve socio oe ene e mejores eineleioie 10 10 ma 
MDAC rItl = ROP ERCCULTONG 20 1 ateie sc.) Clsieite file s Si ee 6 dleiweleieren 3 3 ma 
rivineeeawermGA DOLOXs).scisisnei ce cate jirerets whels e wieng el eveile 4 arare.e 0.21 vd watts 
WOWerROULDUt CA DDIOXs) eo ela ven csiciatslt ees s (elers. ele sie sta's Wats 27 16.5 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
Grid-Nioel-CircuitpResistance i..5).)., 5, <crrvess,5 000 500.9, 5, 5). s,0 ogee ae SBIESOR Halse 30000f max ohms 


® Obtained preferably from separate source, or from the plate-supply voltage with a voltage divider, or 
through a series resistor of value shown. Grid-No.2 voltage must not exceed 600 volts under key-up 
conditions. 

+ For ac filament supply. 

® Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 
t For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


AVERAGE tae . OPERATING CONSIDERATIONS 


Ef26.3 VOLTS DC Type 2E24 requires Octal socket and 
‘Delmer aan may be operated in vertical position with 
base up or down, or in horizontal position 
with pins 3 and 7 in vertical plane. Effec- 
tive rf grounding and simplified shielding 
of input from output are facilitated by 
the base sleeve with separate base-pin 
connection and the single base-pin con- 
nection for filament mid-tap, grid No.3, 
and internal shield. OUTLINE 15, Outlines 
Section. 

For operation at 150 Me, plate volt- 
age and plate input should be reduced to 
83 per cent of maximum ratings; at 160 
Mc, to 75 per cent; at 175 Me, to 68 per 
cent. Plate shows no color when the tube 

is operated at maximum CCS or ICAS 
° 100 200 300 400 500 


PLATE VOLTS ratings. 
_ 920M =666ITI 


AVERAGE CHARACTERISTICS 


TYPE 2E24 
E¢=6.3 VOLTS 0c 
GRID-N22 VOLTS =160 


MPERES 


Lscteal | ae | 


cheated Sal me aetna | aaa 
Sot 


300 $00 $00 
me ws PLATE VOLTS eacu-eeeort 


PLATE (1) OR GRIO-N#2. (Xc2) MILLIA 
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BEAM POWER TUBE 


Glass-octal heater-cathode type 
2E2 6 used as af power amplifier and modu- 
lator and as rf power amplifier and 
oscillator. May be used with full input 
up to 125 Me and with reduced input 
up to 175 Mc. Class C Telegraphy maximum plate dissipation, CCS 10 watts, 
ICAS 13.5 watts. 


HiEatiR’ V OLTAGEMAG/DC)% 2. clavore ce clelte csc © ce traidioe Sieeas Slee chia mw etreate 6.3 volts 
HBA THR GURRENT oe. to tao store eine Sak Ges sae a eT ae eT CRISIS EES ale el eee 0.8 ampere 
TRANSCONDUCTANGE 2 00s, Sea cheese oN Sha ac Se ee tea TES arctan a aa nen erate 3500 umhos 
NMp-FAGTOR, Grid“No-2-to Gridi NOsEE a6. xaccs oy.) eratete’c sa cles lees haleterimeee 6.5 
DirEcT INTERELECTRODE CAPACITANCES:° 
Grid Nor stomlates 2s2.8, Je es Ee A ee ene 0.20 max ppt 
Grid No.1 to cathode, grid-No.3, internal shield, grid-No.2, base sleeve, 
BENG NOBLE R oe as cng Sac 6 ah oT Se EC ee 13 wut 
Plate to cathode, grid-No.3, internal shield, grid-No.2, and heater..... ff put 
BULB TEMPERATURE CAt hottest) point) ey00- hae. ince be eee 210 max eG 


* Plate volts, 500; grid-No.2 volts, 200; plate milliamperes, 20. 
** Plate and grid-No.2 volts, 200; plate milliamperes, 20. 
° Without external shield. 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 


Maximum Ratings: CCS ICAS 
DCUPLATE VOETAGH ECS S25 -1.. Sofa tlie Skies 600 max 750 max volts 
DCLG RID=NO RM eVOLT AGE 70.5, 9c) no erecnniae Ease Cee 250 max 250 maz volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®. ............... 75 max 75 maz ma 
AEAXTIMUM-SIGiATOE GATE UNPUT tert. 28. Se a, cn ee 30 max 37.5 maz watts 
MAXIMUM-SIGNAL GRID-No.2 INPUT®. 2. .............00% 2.5 maz 2.5 maz watts 
PIA TED ISSIPATION Se. 6 So Pods rac Oe Nase aes 10 max 12.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............. 100 max 100 maz volts 
Heater positive with respect to cathode.............. 100 max 100 maz volts 


Typical Operation (Values are for 2 tubes): 


DG Plata Voltage. lac... Sans ee ee er ee 400 500 volts 
DC GHOAN Os COLLAGE nT. foe Sete re ee ne ce 125 2a volts 
DC GrideNGolt Voltage Bre ee oe eee eee -15 -15 volts 
Peak AF Grid-No.1-to-Grid No.1 Voltage. ..........2..4>, 60 60 volts 
Zero-Signal DE Plate Current.....0 2. 5 oj; st See Sarees os teed 2 22 ma 
Maximum-Signal DC Plate Current... .................4 150 - 150 ma 
Maximum-Signal DC Grid-No.2 Current................ 32 32 ma 
Effective Load Resistance (Plate to plate)............... 6200 8000 ohms 
Maximum-Signal Driving Power (Approx.).............. 0.36 0.36 watt 
Maximum-Signal Power Output (Approx.)............... 42 | watts 


Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.1-Circuit Resistance: : 
Por fixed bias Operation. 5 = .,..9 = stecoass «fh cs Bye sh-:= SEegce ae eWahee ae eee eee 30000} max ohms 
Wor cathode-bias-operablony..f-5-¢ndisaea-ts aston ee ichaer. <r eee Not recommended 
® Averaged over any audio-frequency cycle of sine-wave form. 
“ Preferably obtained from a separate source or from the plate-supply voltage with a voltage divider. 
+ In applications requiring the use of grid-No.2 voltages above 135 volts, provisions should be made for 
adjustment of grid-No.1 bias for each tube separately. The necessity for this adjust:nent at lower grid- 
No.2 voltages depends on the distortion requirements and on whether the plate-dissipation rating is 
exceeded at zero-signal plate current. F 
{ For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


PLATE- MODULATED RF POWER AMPLIFIER— Class C Telephony 


Maximum Ratings: CCS IGAS 

IO CxPLATE: VOUTAGD2 oy. cob iccishe mais te ccke tiie 9 ae eee 400 max 500 max volts 
DG, GRID-NO.Z, VOLTAGE .. 64155 Sete ees Oe 200 max 200 max volts 
DGC: GRID=NOvls VOLTAGE «6% a2 co donk ene —-175 max -175 maz. volts 
DC PLATE,CURRENT. 25252. 5 efale iste six aie os viaiwiels cee aeons 60 max 70 max ma 
DC Grib-No.1 CURRENT..... sie acfekexate ateeoic le OLE Nae 3.5 maz 3.5 max ma 
PLATE INPUPR cies cick crete Gale oe De eee 20 max 27 max watts 


Technical Data 


RS RID INO ORL U SM iaelatels cocci sls is cibidic ss a utavermiaretole 1.7 max 2.3 max watts 
PSEA TIGL) TSS TE AMOR SPIRE TIS. cc's ao Gie aha a's ooete gosh o wl aielates 6.7 max 9 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..........0... 100 max 100 max volts 
Heater positive with respect to cathode........... Pet 100 max 100 maz volts 
Typical Operation: 
DGPPIAteRVOlEA ES 1495's cists) shasdisnsidelere Tratee aiosa,uvsa scans sae 400 500 volts 
DSHS THIeNOls) VOMAZEO) onc shes Deca ewloeres ce bee eel 160 180 volts 
From series resistor of ...° 056 0605 0. 068 Pitere cians chotsteralerele 32000 35500 ohms 
IDX SE ag ca Cab | Copd SAA) Ue 4 S08 me a are si, —50 —50 volts 
BTOMeLTId=N Ord NESISCOR: OL sike dss & edie eo. ciele.o.0 Seaeromae v 20000 20000 ohms 
PGA FUE Gr d= NO LNV OLLAZC re-sale «lc spe's elo oe ess cee eie’s 60 60 volts 
PO Gaieta bee IETeib st: Gin siete cre ae a teks enclave e's alwlide ous were 50 54 ma 
PD Gar Tele NOs ETON Gc. 5 erele a cicis miei eles. », 0's plein Micth «© lotr 7.5 9 ? ma 
PCrGrid-NolsCurrent (A Dprox.)....9 6s +s 0:01e5, sera suelerels » a 2.5 2.5 ma 
AMTAGEN EEO WET CA DDYOX.) teas ciatite Gace bets wale cele cee yee 0.15 0.15 watt 
Power Output (Approx.)). i. sce e ees cates eso cataterhene io oh ereee 13.5 18 watts 
‘Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.t-Cireuit: Resistance «65/0... 05. le ec ep elsele oes hasieSia. A 300004 max ohms 


© Obtained preferably from separate source modulated along with plate supply, or from the modulated 
plate supply through series resistor of value shown. 

& Obtained from the grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed 
supply or cathode resistor. 

t For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
MEET CY OUTAGE 8. 5. ese cleeiss beds poet c bo ee 500 max 600 max volts 
Vere OO ON OUTAGE oo oe nips on a cis seis €'s vit slew cls vc yee 5 200 max 200 max volts 
Sei RR BY OUTAGE once Rn yin es shave 6 aie't's + sie orks ee « ~175 mac - ~175 maz volts 
EUG ir Eee Sunes MICERECNNT ate Panremies ave. c, o. aoionei eos elie bi ew lel era elise els ae, 06 Be 75 max 85 max ma 
PD GIG Rie Oe LAC OR REN Ts cciorg: cleveip cceletece-sf0:ereiel.e; edoveten euerien sions 3.5 max 3.5 max ma 
IAG USN NS DON cae, IG RIC OR eae eee PICS CUE 30 max 40 max watts 
ATR ID VO UN EET Me Meteo sare ore «ole GiaGae steerer enseae eteele al ee.s 2.5 max 2.5 max watts 
PLATE DISSIPATION. ....215 «sc 0.0 eos RE reser yo ieney enol Cae aneisrstere 10 max 13.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............. 100 max 100 max volts 

Heater positive with respect to cathode.............. 100 max 100 max volts 
‘Typical CCS Operation: 125 Me 160 Mc 
A) G PENA CR VIOL CARO 's © cic esis alee tse Seah era av aiie tale eh Bastin atle fete ni serie ji 400 500 300 volts 
BT DR CS TIGAIN Ooh NW OLURLO Ons Git iat b cngPotbwecsrale wieteereresorsieretionsvern clare 190 185 170 volts 

HrOMSOrics TESISCOM Oss we onictints oleae eths daiviaa se OF « 19000 28500 21500 ohms 
DOUG TIGIN OL V OLTAGZCNS voce clecee vrcte cee eter e ae ah orelrer avis —30 —40 —75 volts 

From grid-No.1 resistor of....... Sra avanebenche eee ron oN fore, we 10000 13500 30000 ohms 
Peak RF Grid-No.1 Voltage..........6- sullen Bethea cee wieder! Al 50: - .. 85 volts 
WEP ate Ourrent vince ecient wleseielsce: ee re ASLO Tata gah. ole ee Td 60 75 ma 
DGG rid=NoOs2 OUrrent. Sry eb eeretllena abeelalce Dunbar aitalt 11 LE 6 ma 
DC Grid-No.1 Current (Approx.)...... Baie. bg. ans aE AR 3 3 2.5 ma 
Driving Power (ApproX.)......0..e05 ane havent celvie n aataterer a O12 O15 es! watts 
PowerOutput) (A pprox:)|.s75-. 2.010440 ees'e ere states Vem arabes 20 20 13 watts 
Typical ICAS Operation: 125 Mc 160 Mec 
DC Pilates oltave. a. sic cscs she cetene ee 6 PEW Bic ac tenPhote tas 600 350 volts 
DC Grid-No.2 Voltage®...........-+- vies wletnttolons oe as ehats aie 185 200 volts 

Brom series resistor OL... i Sele oes ve ule see celeste. @ 41500 21500 ohms 
DC Grid-No 1 Voltage é ... . .ivs68 as, + elec nse duog et Ravel ti ceh Citic’ -45 —90 volts 

HEOM STIOANO. L TESISCOD Of sctecss es coriecers rsaieul orate ate v's 15000 30000 ohms 
PoeakIRE Grid-Nok Voltages? . =. ssc es cose ne cae wales 57 105 volts 
PCEAPIAte GUTrents,. 5 ci. c cieccear cote ale. cle! o eMevone Tops “olor Pet eifoice 66 85 ma 
Owe rd~N oot Corrent 2. oo peie this oh eat ole so a LA avis ales 10 7 ma 
DG. .Grid-NolseCurrent(A pprox:) ciao ose thas losnlereteuso Giels tarts 3 3 ma 
Triving MOWER CAPDLOK.) stein cre clerics ve aine is ae terotesete s 0.17 72 watts 
POWED OULDUL CAD PEO Rs) ge are edeMicla vie orev alialyataralpr os slags vite 27 16.5 watts 
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Maximum Circuit Values (CCS or ICAS conditions): 


Grid=No.1-Circuit "Resistance ea .). ose nee ae «ote Sete ates oils cee whe eral site ee aistes 300000 mazxt 


RCA Transmitting Tubes 


ohms 


® Obtained preferably from separate source, or from the plate-supply voltage with a voltage divider, or 
through a series resistor of value shown. A grid-No.2 series resistor should be used only when the 2E26 is 
used in a circuit which is not keyed. Grid-No.2 voltage must not exceed 600 volts under key-up condi- 


tions. 


é Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 
t For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


OPERATING CONSIDERATIONS 


Type 2E26 requires Octal socket and 
may be operated in any position. Effec- 
tive rf grounding and simplified shielding 
are facilitated by the base sleeve with 
separate base-pin connection and the sin- 
gle base-pin connection for cathode, grid 
No.8, and internal shield. OUTLINE 15, 
Outlines Section. 

For operation at 150 Me, plate volt- 
age and plate input should be reduced to 
83 per cent of maximum ratings; at 160 
Me, to 75 per cent; at 175 Me, to 68 per 
cent. Plate shows no color when the tube 
is operated at maximum CCS or ICAS 
ratings. 


' 


TYPE 2626 
Er¢=63 VOLTS 
GRID-N&2 VOLTS=160: 


‘GRIO-N2) MILLIAMPERES 


TYPICAL CHARACTERISTICS 


| 
TYPE 2E26 
E¢=6.3 VOLTS 
GRID-N2 2 VOLTS=160 


PLATE VOLTS 
92CM-6628T 


PLATE (1,,) OR GRID-Ne 2 (IC 2) MILLIAMPERES 


300 400 
PLATE VOLTS 


~ 500 600 Too 
92CM-68631T 


HALF-WAVE VACUUM 


RECTIFIER 


Heater-cathodetypeusedin equip- 
ment subject to severe shock and vi- 
bration. Maximum peak inverse plate 
volts, 12500; maximum dc plate milli- 


2KX2A 


amperes, 75. Requires Small four-con- H HK 
tact socket and may be operated in any position. OUTLINE 26, Outlines Section. 
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Technical Data 


RITA THOR VOLE LAGENCAG) cienii iii il cin tinyerorn kom Suniets in, « sitceerepelans euansieia s 4.8 00.9 PAL volts 
IA TERICUREEN DT trciniee ite ac ait 6 eos uo dee selec els 6 fo fess ie eheseMecue. saves ose 9.6 1.75 amperes 


HALF-WAVE RECTIFIER 
Maximum Ratings, Design-Center Values: 


PEA NVPRGE UA TOUV OLTAGE tas CAL dccin te hlelsce si Usa Gattaiele tba ens ecenciaile's 12500 max volts 
PA acne URICEIN De oh Scar, Marin, sup Rs ere evan ster eus a) oi ul bey’s. apnsece Ptnyonee ah ele ale tails 60 maa ma 
DOL OREEE ET IGLUR RIN Trey fe taterole 5 Mibiinses es ashe ale a. side: Smee Telgl ol a ehale lo. olel ese 7.5 max ma 
Hor-SwWITCHING TRANSIENT CURRENT for duration of 0.2 second max ..... 100 max ma 
FACTISMIRUE CE NTE EIT AUDEN Fee ota hk ca ohn aie oreo ein oi aba iboe Gin ia lene arene ofalehe 70 max AG: 


Typical Operation: 


AGI Ate SUD pW VOU AGEN MINS) te cess alee eteone leg als eis Gree wie's = 9s) ssp) sae, es 5500 volts 
Total hective elate-supply Impedance® 7. . 5. re 6 eros a ole ale tisrete ci ateirne © 0.3 megohm 
MilGermLMANUtAGADAeOMe.... «sis awe ce eS Oe ores ile st alene yal eee ited eet A. em feirp young, “et obs ORE mi 
GPO aC aren tire. Sites: «sagt ere cle ns + ceria s Grensig = avila plo einige & 3 2 ma 


DCOutnut.y oliage, At input to filter. 30... 22 heen cea Ae cg grns were ce 4500 volts 


POWER PENTODE 


Seven-pin miniature type having 
coated filament used as rf power am- 3 A A 
plifier in light-weight, compact, port- 
able, low-power, battery-operated 
equipment. May be used at full input 
up to 10 Mc. Class C maximum CCS 
plate dissipation, 2 watts. 


FILAMENT ARRANGEMENT Series Parallet 
ETUINMEI ER aVOW AACE (CDG)... tecedeke Sea dee'e ecg MOe Goce ay Miainne ebay el tebe eiwe a 2.8 1.4 volts 
PUTA DC RRPCE ND ewe RN, occ cy el cifsice, nual Guersuswteetan ele ts eetie. ay'suieie a lehe 0.1 0.2 ampere 
TRANSCONDUCTANOES . c.:. - taa,astyate oebetele GPE oy pre Mead 5 se ae ce cya leah Riis, 3. 6,5 2250 pumbhos 
PUA TEER SISTANCE (CAT PLOX |) ou a cepe ia) alateleet dar tagslloy el Susentoacy Shou 6 o, s,alehene eveselio s,'3 80000 ohms 
DIRECT INTERELECTRODE CAPACITANCES: 
a NOE CORD ALGIE ccc ces Peta ere cle rs AS he Nal tone foaNe scala gio eiMyelieliehn fergie 0.34 max pope 
Grid No.1 to filament mid-tap, grid No.3, and grid No.2............. 4.8 ppt 
Plate to filament mid-tap, grid No.3, and grid No.2....... Saucuoleteievens 4,2 ppt 


* Plate volts, 150; grid-No.2 volts, 90; grid-No.1 volts, —8.4. 


RF POWER AMPLIFIER— Class C 
Maximum CCS Ratings, Design-Center Values: 


LY GRRMATICBVOLUEAGE eee Feet ote cs cee cette es chore ote ca sg poe cterrelnmimv al eaee Sele. 150 max volts 
POLE RIDDEN Orca VOLTAGE >) ihe rate eee eta Scand subbochsia ee eueleisael el tiate 135 max volts 
PGA NOMI MVLOWE AGE ter., ah cye ceaninattcds ee Bes Gee 5 ee icleush els ctiel SouleoReore neo: aie eae © —30 max volts 
LV GeLICN THO URINE eis, oo. ie Sls eae Rome te ie, cle tie wa ened s lols cobs: ie Sleue wie Bieuee weve 20 max ma 
PERC RID DOU CG URREINT | c,c 5c heaved aWersbetowe ne Lede ea Mera aaed meee tater chedch stawePerevercts 0.25 max ma 
PLO FAT CLOATHODE CURRENTS: 28) ..5. 71a elt Ne ee mE ele SE Sew Sie ee8 25 max ma 
PT Te UNTER TS aro hte ay SP Bate AST We Vong ke tanta MO ernaNG Rags Bebapanehe iarypctoVs aavieixe 3 max watts 
ERTS NORD AERP ee alee NS ona Neate Stay ads ie kag aaa” ohi done wins <a Podekone teases sel Isivb, ose 0.9 max watt 
AREER TSS TPA REO Nig teen Ae ae eeuisiScor/oatotee i. cas et ohh aN Moe mone hein bitte ets sik wn eee 2 max watts 


Typical Operation at 10 Mc (with Parallel Filament Arrangement) : 


axe) Tete sy) WOMEN eS kas Seacigine ban mien Sb Ogee S bette" SSS aM GR NaT Moa Po tats POT 150 volts 
TD Oa GTrTdsNios2 GV-OLtAZCL ss oieye a Aone hte cba ce ts Me tete tela to todo te ds Lo lote Moors You's, 2 '0°S ols 135 volts 
Tid ANO MRGSISLOD Se ho Se oa Aree oR, Carer Meta Palatet tats ae esas er Me tess ote tatener e's 0.2 megohm 
TD) GaP aber Gueremutnescs foie are oi a ease aie ee ems are ete Bed a Bel ts san a) Sieue nena 18.3 ma 
A GREG TIde NOL RO UPren team cut eeerk renee oka es ayer oS secs agin or arate ol ysl sie a sl ete 6.5 ma 
DOV ETIdaNOal (CUrrenteees 4 owe chat oes, Libres heet aaa et Pe rateted duel thane) 3 0.13 ma 
Pawer Outputs approx.) cate oiecriomter mtr ete toate MRRAIUS al aie al eyehe)/si.e. s/eous) 6 lene) «is 1,2 watts 


® For each 1.4-volt filament section. 


OPERATING CONSIDERATIONS 


Type 3A4 requires miniature seven-contact socket and may be operated in any 
position. OUTLINE 5, Outlines Section. 

The filament power supply may be obtained from dry-cell batteries, from 
storage batteries, or from a power line. With dry-cell battery supply, the filament 
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may be connected either directly across a battery rated at a terminal potential of 
1.5 volts, or in series with the filaments of similar tubes across a power supply con- 
sisting of dry cells in series. In any ease, the voltage across each 1.4-volt section of 
filament should not exceed 1.6 volts. 

With power-line or storage-battery supply, the filament may be operated in 
series with the filaments of other tubes of the same filament-current rating. For such 
operation, design adjustments should be made so that, with tubes of rated charac- 
teristics operating with all electrode voltages applied and on a normal line voltage 
of 117 volts or on a normal storage-battery voltage of 2.0 volts per cell (without a 
charger) or 2.2 volts per cell (with a charger), the voltage drop across each 1.4-volt 
section of filament will be maintained within a range of 1.25 to 1.4 volts with a 
center of 1.3 volts. : . 

For series operation of the sections, a shunting resistor must be connected 
across the section between pins 1 and 5 to bypass any cathode current in this sec- 
tion which is in excess of the rated maximum per section. When other tubes in a 
series-filament arrangement contribute to the filament current of the 3A4, an addi- 
tional shunting resistor may be required across the entire filament (pins 1 and 7). 

For series-filament arrangement, filament voltageis applied between pins 1 and7. 
For parallel-filament arrangement, filament voltage is applied between pin 5 and 
pins 1 and 7 connected together. In series-filament arrangement, the grid-No.1 — 
voltage is referred to pin 1. In parallel-filament arrangement, the grid-No.1 voltage 
is referred to pin 5. 

Plate of the 3A4 shows no color when the tube is operated at maximum CCS 
ratings. © 


MEDIUM-MU TWIN TRIODE 


Seven-pin miniature type having 

3 A 5 coated filament used as rf power ampli- 
fier and oscillator in light-weight, com- 

pact, portable, low-power, battery- 

operated equipment. May be used at 


full input up to 40 Mc. Class C Telegraphy maximum CCS plate dissipation (each 
unit), 1 watt. Requires miniature seven-contact socket and may be operated in any 
position. OUTLINE 5, Outlines Section. For filament considerations, refer to type 
3A4, noting that for type 3A5 pin 4 is the filament mid-tap. Plates of the 8A5 show 
no color when the tube is operated at CCS ratings. ; 


FILAMENT ARRANGEMENT Series Parallel : 
WUAMENT VOLPAEE (DC) cic cu so clackntsc wiee emer ae eae ato 2.8 1 volts 
FuLAMENT CORREINT focicic ce as wie s cnin es slo aes ona ete een <9 0.11 0.22 ampere 
TRANSCONDUCTANCE® ¢ 25. 5 sos adic cee oebia ans se seeeraises 1800 p»mhos 
AMPLIFICATIONS ACTOR (0 aio ss sec reece atic sae Rewer ee 15 j 
Plate Resiarance (Approx) *29 > nb nes + 2c0bs oe oe Baie eae 8300 ohms 
Direct INTERELECTRODE CAPACITANCES (Each unit): 
Grid ‘to plate 222k osc rt ates, « Bipreetaiatael icin ostdig ike ss ial 3.2 ppl 
Grid to filament imid-ta pes ty ais aspen. ae oc ieee eeietse 0.9 ppt 
Plate to flamentimid-tap's 2 ais ie eww nyo cee ale aierpidiautin = ae ppt 
Plate to plated. Jaws anes css oser eee beeee man eeee take 0.32 ppl 


* Plate volts, 90; grid volts, —2.5; plate milliamperes, 3.7. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings, Design-Center Values for each unit: 


DC! PEATE: VOLTAGE. cs Pee eh cece as ase oh eta be ane OR ema Seam 135 max volts 
DC GRip VOLTAGE 2. Uae EG oe Fee 2 tale bois Vivien ee Gee Oa -30 maz volts. 
DG! PLATS: CURRENT 05.6 (co tedecs 0 ole ete oto tee bw Ge 6s oisiseiee et age ahaa ota 15 max ma 
DC GRID; CURRENT 4 iis o.oo sop hartts tea siers slik a= uw, ey ayes ie nina ele 2.5 max ma 
PLATE IMPUTR Gs cc Si cae come On te TE ie ee oo nic ene wine cle 6 Siu te ate et ee ete 2 max watts 
PLATE DISSIPATION. 6 2 ..0 Pie eta heen te cP eee RMN a 0 oe as ey eee se 1 max watt 
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Typical Push-Pull Operation (Values are for both units): — 
DG Pate WOM Gey trina os = «> o> 50, aislole's os  oieidinye wool el colp, oleae Paes 135 


TD) CLG RICA VIOLGR OO ate eiaieus 1216.0. 6, cusvouetlc Sirercrateld cane (o's eunts orate obs Paes ue t Meee —-20 
MUPOIMEPTICTESISCONIOL TS oc co cs ticle Wie ole nie selves fc chats elelaigemea.es Roa sess 4000 
rons CAthOGOITeSISCOL OL: = dei cic i orehe ei etetens) sicvetere net easvancter Hiaye dene slo Boeters 570 

Peak RF Grid-to-Grid Voltage. ......0 2. ctec cece cess ssces Mele etereerers Fae 90 

DYGRPIAGCEG@ULLEN Ge tec creteieia's ctorvere eNetol ele tetclecahatoicls ci alotatelstalshelubeteca siete leis e's 30 

TMG Ae EU PON EEGADPTOX:) Gsi.0 Pel cee tlee ca dee nS caus eats te tegen ee Bes 5 

DTV ower CAPDLOXS) s.c'-csc epee oases ot aterore tele 4. acl oats <ieite! anahia}'ave' eibasrel e's oie 0.2 

PO Were OULoulegA DPLOKs) ero letersi a ollellol sales +: soe acaiieus Siiors <eveleleseleebetace e.6 wovere +s 2 


® Obtained by fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


neg Se @ne «= HALF-WAVE GAS RECTIFIER 
_ Xenon-filled rectifier of the coated- 


r ment subject to wide range of ambient 
temperature (—75° to +90°C). Maxi- 


CATH, 
SHIELD ° 
mum peak inverse anode volts, 4500; 


filament type. May be used in equip- 3B25 


maximum average anode amperes, 0.5. Requires Small four-contact socket and 


may be operated in any position. OUTLINE 39, Outlines Seetion. 


volts 


FILAMENT VOLTAGE CAC) One wrecsggecies © arent eile coe ste eee aa a exe et aee io 2.5 
FILAMENT CURRENT... .....-..-5 ee nee hes ae oe ee ae eae eae 5.0 amperes 
PEAK TUBE VOLTAGE Drop (Approx:)........ be EIT sg ele ei ahs Wey es 10 volts 
© Filament voltage must be applied at least 15 seconds before application of anode voltage. 
HALF-W-AVE RECTIFIER 

Maximum Ratings: 
Peak [INVERSE ANODH) VOLTAGE. 5c ce cee ce cece eee ses cnnseccedioce 4500 max volts 
ANODE CURRENT: 

acer CM ete e as Aiiatwiicy Sicha Ser ele lets: «0: ate Sp he inte one Wsne'e, #1y wlerele ae 8 A 8408 2.0 max amperes 

ISSO RO ote Bc 5 Soci cicie! ee OO OE LO UO Oe ee een A A Aeon nee 0.5 max ampere 

Fault, for duration of 0.1 second maximuM..........e esse er erevece 20 max amperes 
FREQUENCY OF POWER SUPPLY ...0.000 2 cc sees wee c ere severe eresinceees 500 max cps 
AMBIBENT-TEMPERATURE RANGE... 0... 06sec ee eee cece eee n eee n eres -75 to +90 °C 
O Averaged over any period of 30 seconds maximum. _ 
Operating Values: 

Circuit ce Max. Trans. Approx. DC Maz. DC Mac. DCE 
(For circuit. figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To. Filter Amperes To Filter 
Section) Fig. E Eav Tay Pde 
_ In-Phase Operation 
Half-Wave Single-Phase.... 57 3100 1400 0.5 0.7 
Full-Wave Single-Phase.... 58 1500 1400 1.0 1.4 
Series Single-Phase........ 59 3100 2900 1.0 Bat 
Half-Wave Three-Phase.... 60 1800 2200 1.5 3.3 
Quadrature Operation 

Parallel Three-Phase...... 61 1800 2200 3.0 6.6 
Series Three-Phase ....... 62 1800 4300 1.5 6.4 
Half-Wave Four-Phase.... §3 1500 2000 1.8* 2.0s 3.6% 4.0m 
Half-Wave Six-Phase ..... 64 1500 2200 1.9% 2.0m 4* 4,40 
* Resistive Load « Inductive Load 

he Roget an HALF-WAVE GAS RECTIFIER 

Xenon-filled rectifier of the coated- 
filament type. May be used in equip- 3B28 


ment subject to wide range of ambient 
ary Lemperature (—75° to + 90°C). Rating 
svicco ~=—s T: maximum peak inverse anode volts, 
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10,000; maximum average anode amperes, 0.25. Rating Il: maximum peak inverse 
anode volts, 5000; maximum average anode amperes, 0.5. Requires Small four-con- 
tact socket and may be operated in any position. OUTLINE 36, Outlines Section. 


BILAMENT VOLTAGE (AC)? s og oasis cake «Oeste mm uies ewer Ee Ee eee 2:5 volts 
EG AMENT CURRENT .O4. So sic seocc nce che ees wees ae eet ends ise le cio ee ge en 5.0 amperes 
Pak TUBE VOLEAGE Drop (Approx. ) yo 3 eos eee ee a ee re eae 10 volts 
° Filament voltage must be applied at least 10 seconds before the application of anode voltage. 
HALF-WAVE RECTIFIER 
Maximum Ratings: 
PAK INVERSE ANODE, VOLTAGE... uc-. lesen se ener 2 5000 max 10000 max volts 
ANODE CURRENT: 
Peso es: S BR eae do oh aver ea 3 ators rene fee airs se cee RET ae a 2 max 1 max amperes 
A Verapelyionin pet, (Ret eee ea aes ar ee 0.5 max - 0.25 max ampere 
Fault, for duration of 0.1 second maximum............ 20 max 20 max amperes 
FREQUENCY OF (POWER SUPPEM 1) OOS e ys » fears cctee saeee so oes ie 500 max 150 maz eps 
AMBIEN?T-T EMPERATURE RANGE... 008 Wilec de sac deduces —75to+90 —75 to +90 °C 
© Averaged over any period of 30 seconds maximum. ; 
Operating Values: 
Circuit Maz. Trans. Approx. DC Maz. DC Max. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Amperes To Filter 
Section) Fig. E Bay Tav . Page 
In-Phase Operation 
7000°¢ 3200 0.25 0.8 
Half-Wave Single-Phase. . 57 35004 1600 0.5 0.8 
3500° 3200 0.5 LG 
Full-Wave Single-Phase. .. 58 17004 1600 220 Fre 
7000* 6400 0.5 3.2 
Series Single-Phase...... 59 35004 3200 1.0 wae 
4000* 4800 0.75 3.6 
Half-Wave Three-Phase. .. 60 20004 2400 1.5 3.6 
Quadrature Operation 
4000* 4800 igh fe 
Parallel Three-Phase,.... 61 20004 2400 3.0 Tiake 
4000® 9600 0.75 7.2 
Series Three-Phase.,..... 62 20004 4800 1.5 i - 
3500¢ 4500 859" 10 4.0* 4.5" 
Half-Wave Four-Phase.... 63 1700¢ 2250 1°8*%.2.6* 4.0% 4.5" 
3500° 4800 0.954%.1)0" 4.5* 4.88 
Half-Wave Six-Phase..... 64 1700* 2400 1.9* 2.0" 4. 5*°4 53" 
* For maximum peak inverse anode voltage of 10000 volts. * Resistive load. 
“For maximum peak inverse anode voltage of 5000 volts. * Inductive load. 


TWIN POWER TRIODE 


Heater-cathode type containing 

3033 two high-perveance units used as in- 

dustrial control amplifier and voltage 

regulator. Control Amplifier maximum 

CCS plate dissipation (each unit), 15 

watts. Requires Septar seven-contact socket and may be operated in vertical posi- 

tion with base up or down, or in horizontal position with pins 2 and 6 in horizontal 

plane. OUTLINE 16, Outlines Section. Plates show no color when the tube is operated 
at maximum CCS ratings. 


HiGATHe VOGTACE LABS DE) snd 0/ a sect wirlavaunde miten © Pine inebalaia Bes pad ait he OI ar 12-6 volts 
FImA PER CURRENT. 3 x cies site tte 2)o ahs a lp mentale O atacaratee ile it aekdl din ay aie ae Wate oe 1.125 amperes 
AMPLIFICATION FacTor (Maeh unit)* och fie aie oil. eid ab etk wie ls eee dee 11 


Technical Data 


DimEct INTERELECTRODE CAPACITANCES (Each unit): 


Reg VLCERUID NEL UC rmen Ce an cities AW OG,corte.e olla Mapas tales ciey M dele able Mee coxGmNacel AV sieieu saint fhe.lececlic wos 6 6.4 ppt 

ReTacl GOCAtHOUE ANG JNEACED so og, can tity 0 oreieie stan ta sohenese cece ee eneliane ccna 7.8 py 

Pintertoucaynoderand: heater... «. 5.5 accaies.o,0 ous sisters’ overs a isch dyaioi eh Scauanmter he 4.2 pe 
* Grid volts, -200; plate milliamperes, 90. 

CONTROL AMPLIFIER SERVICE 

Maximum CCS Ratings: Values are for each unit 
EPEAT GAO EW AOTIDIAGS ED «5's g 6 ieciowlehronehcaviaboureitet one wenepodetioells fale: sal sieteparie alrensts aialeveuavers sane AO OONITe CG volts 
RO RMRG ACUI EI IGNUREN CE) She edi tices 6 ins waveqiells, Mylar aus @shhobibereis verane aie ious eyole. <a aa} el aseteaeere as —200 max volts 
am eMCMRe PULTE PCCOLER EIN. od. 5,0 506 osc ecetsinarerero a scene eyare ao cd lois, wes eevee. 8 bree ee 500 max ma 
un Crn MGM RLARAS IC CO UIRIREINT << 5. ove. s.cls. cha ane 0 ov aiele ile es lop 4 © © wiatenate ep Nlcteave'a) ops 120 max ma 
Parununtut LiMMCnD TD) CU UIEIRION T=. 5 (sueps, diciorvele « sie ots a. a sie Hiwlele B.S pie wlidveoi s ecslets eure 7.5 max ma 
TNR MUDD Te TEA EO ope guys cute, llas.s ache eaaolia tov.a lovanstiu. dps eleven epolle sioua,@ S,eveiatel sicecateie, one 15 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. .. 2... csce cee cceccvescons 100 max volts 

Heater positive wien respect: to cathode... 5.0. ve ceasasccwdaesewes 100 maz volts 
BOLbereMPrenatURECAT: DOtCESE, DOING) << csece « sles siseledeyeiore' slere « oe ie 0s bioxayane 250 max "C 
Maximum Circuit Values: 
Grid-Circuit Resistance: 

When grid potential is always negativesisy Jcic c's « v'e see sislsivie » ow wise 6 e's 0.5 max megohm 

When grid: potentialtswings poaltives, Oise hd Me ek SO ia inlelole ale 0.03 max megohm 


TWIN BEAM POWER TUBE 


Glass-octal heater-cathode type used as 
push-pull rf power amplifier and oscillator in 
intermittent mobile-service applications. May 
be used with full input up to 15 Mc. OUTLINE 3E22 
24, Outlines Section. Heater volts (ac/dc), 
12.6 = 10% (series), 6.3 + 10% (parallel); am- 
peres, 0.8 (series), 1.6 (parallel). Direct inter- 
electrode capacitances (each unit): grid No.1 to 
plate, 0.22 max puuf; grid No.1 to cathode, grid 
No.8, internal shield, grid No.2, and heater, 14 uuf; plate to cathode, grid No.3, internal shield, grid No.2, 
and heater, 8.5 puf. Maximum IMS ratings as PUSH-PULL RF POWER AMPLIFIER AND OSCIL- 
LATOR, CLASS C TELEGRAPHY (per tube): de plate volts, 600 max; de grid-No.2 volts, 225 maz; 
de grid-No.1 volts, -175 maz; de plate milliamperes, 175 maz; de grid-No.1 milliamperes, 11 maz; plate 
input, 100 max watts; grid-No.2 input, 6 max watts; plate dissipation, 35 max watts; peak heater- 
eathode volts, + 100 mas. Plates show no color when the tube is operated at maximum IMS ratings 
during the normal cycle of 15 seconds on, 1 minute off. The 3E22 isa DISCONTINUED type listed for 
reference only. 


G3,K 


PBo (4) ge 


Hi TWIN BEAM POWER TUBE 


Heater-cathode type containing 
two high-perveance units used as rec- 
tangular-wave pulse modulator. Mod- 3E29 
ulator Service maximum CC§ plate 

H 4 dissipation (per tube), 15 watts. Re- 
quires Septar seven-contact socket and may be operated in vertical position with 
base up or down, or in horizontal position with pins 2 and 6 in horizontal plane. 
OUTLINE 22, Outlines Section. Plates show no color when the tube is operated at 
maximum CCS ratings. 


HEATER ARRANGEMENT Series Parallet 
PRATER VOLTAGE (AC/DC)... ss. cca cee ene cee Fea eI Mpa Sa 6.3° volts 
jal SUNSTEYTS EETER DUAN (Ro So eee ey ep boar ESRD ua Se ara 1.125 rey As, amperes 
TRANSCONDUCTANCE (Each unit, approx.)*.. 2... 6. eee eee ee 8500 pumhos 
Mu-Factor, Grid No.2 to Grid No.1 (Each unit)**.......... 9 
DrrREcT INTERELECTRODE CAPACITANCES (Each unit): 
Grid No.1 to plate (with external shield)...............6. 
Grid No.1 to cathode, grid No.3, grid No.2, and heater mid- 0.12 max ppt 
IS Ui El Aro eee Sacacee paar meereas hitonrigt an, Se iricalesalostio Oaeb not eo recs 14.0 pepe 
Plate to cathode, grid No.3, grid No.2, and heater mid-tap. 7.0 pou 


° Should not deviate more than 4-10% or —5% from value shown, 
* Plate volts, 250; grid-No.2 volts, 175; plate milliamperes, 60. 
*“* Plate and grid-No.2 volts, 225; plate milliamperes, 60. 
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MODULATOR—Rectangular-Wave Modulation 
Maximum CCS Ratings: Values are for both units in parallel 
For Duty Factor® between 0.0001 and 1.0 and Maximum 
Averaging Time of 1200 Microseconds in Any Interval 


DG: PLATE-SUPPEY* VOLTAGE Ay. Si Soa eos oe ee ee ee ee 5000 max volts 
INSTANTANEOUS: PEATELV OLTAGE ola aa tis mia ae oe ere eee 5750 max volts 
DG GRID-AND.ZESUREL Ye VOLTAGE <6 Sarce xo otha. RP cera kn waueiaehoneiaiete 850 max volts 
DGEAGBIDAN OSS UPPEYON OP TAGE hon a bee. ooo ee a incetn ccotsds oie Seer —225 max volts 
INSTANTANEOUS ‘GRID-NO:E VONTAGES 62s oe Se os eho oe odes —600 max volts 
PEAK POSITIVE GRID-NO:1 “VOLTAGE Se 558 ee Soros oie te elello ets ae 250 max volts 
PERAK PLATE PCURRENT $00 S088 © bites OE eS Cs Ss oe ee ee, eee ae eR @ max amperes 
PAK GRID-ING-ZAGURRENTD 6 ited oo fe tt ane th cta Ao Sica haa slate tw otalans Oe 3.5 max amperes 
PEAK GRID-NO.P CURREND. sche cielo) oats’! fasts se ErEnPrareh cra turctel Merete aisha ee 4 max amperes 
PEATE INPUROE Sok 058 oe ae tS AT ACHE AOS | A Ree ees ed 85 max watts 
GEID=-N G2 SEND EA ae re reeds ae ata 2 Reape he sien See oe ee 3 max watts 
RIDEN OSL PP Ut ee. Sacre hate nl eed WAN Como IE Coe cE re eee 1 max watt 
PEATE: DISSIPATION c Si.c che Te Pe ee od ht ROS Pe here, Sere sate ene 15 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater nerative iwith Tresnectitocathode st Me oe sccais ots ese es. snus Gee ee 100 max volts 

THeateripositive wilarespeet tO CAtNOUGS once Sie eee pence ates 100 max volts 


* Duty factor is defined as the ON time in microseconds divided by 1200 microseconds. Pulse dura- 
tion is defined as the time interval between the two points on the pulse at which the instantaneous value 
is 70 per cent of the peak value. The peak value is defined as the maximum value of a smooth curve 
through the average of the fluctuations over the top portion of the pulse. 

4 For tube protection, it is essential that sufficient de resistance be used in the plate-supply circuit, 
the grid-No.2-supply circuit, and the grid-No.1-supply circuit so that the short-circuit current is limited 
to 0.5 ampere in each circuit. 

® Fora duty factor between 0.0001 and 0.001, the rated peak plate current is 10 amperes maximum. For 
higher duty factors, the peak plate current must be reduced. The rated peak plate current for a duty 
factor of 1.0 is 0.8 ampere approx. 


BEAM POWER TUBE 


Small, thoriated-tungsten-fila- 

4.6 5 A ment type used as af power amplifier 

and modulator and asrf power amplifier 

and oscillator. May be used with full 

input up to 150 Mc. Class C Telegraphy 

maximum CCS plate dissipation, 65 watts. Requires Septar seven-contact socket 

and may be operated in vertical position only, base up or down. OUTLINE 23, Out- 

lines Section. Plate shows an orange-red color when the tube is operated at maxi- 
mum CCS ratings. 


FILAMENTS VGITAGE (AC/DC). 3 Soca bas en eb heiciovier Hoes Sid eae ame ee 6.0 volts 
EEGAMENT CURRENT OS 1... san che ce ees eR ee et Oe Te ne 3.5 amperes 
TRANSCONDOCGEANCE® $<... SEN E See Lee SS ae ae ae : 4000 pmhos 
Mu-F actor; Grid No.2 to GridNoid 2.225 Aid cot etes wwe oe aldta, Sega tee 5 
DIRECT INTERELECTRODE CAPACITANCES: 

Grid Nock to platec sin: ce sea eee ee ee Oe ee ee iho iy 0.08 max pad 

Grid No.1 to’ filament and gridsiio (2)... 4 eee a ie ee eee of PR ppt 

Plate to*flament and. grid) Nowe 4745 22d. eee oe eee Soe 232 ppt 
* Plate vaits, 500; grid-No.2 volts, 250; plate milliamperes, 125. 

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 
(IDG. PLATE NV OLD AGB oS 8s: SNe Repeeeen erate mene Ree Ce ohne pd aes 2500 max volts 
DC GRID-NO:2 "VOLTAGE Ss aihte, coral as ee ene As Hees Neer 400 maz volts 
DC PEATE CURR EAT. 0) 25 Oe ee Cs eee oe bea 2 nae ee Sa te 120 max ma 
Gro. D Teen ee PO ee ete oes 10 maz watts 
PEATE DISSIPATION, b.56 on she cbs eee Pee ie ee eee 45 max watts 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy E 
and 

Maximum CCS Ratings: RF POWER AMPLIFIER—Class C FM Telephony 
DO:PEATE VOUPAGH 2 oy iet Gen eae aie cts eke sce etioas Sota aan ak ge ape ea 3000 max volts 
DC Rip NGA VOUTAGE SA oe. bake wat oe xs ee eae RR aun eee 600 max volts 
DG PLATH CURRENT sos cele a eae ee aia Stare od a; ms cgebe, sos at creveiotie ite eee 150 max ma 
GEID-NO-2U NED Te eo iene cele i a earel cin ol alate cr atelers « oteeaa ati eieas ret ieee 10 max watts 
PLATE DISSIBRCIONG. ¢ iis ‘sw van ddaaea dda cable col cae NERC ce ee 65 max watts 
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BEAM POWER TUBE 4-125A 


See type 6155/4-125A. 


BEAM POWER TUBE 


rf power amplifier and oscillator. May 
be used with full input up to 30 Mc 


Forced-air-cooled, thoriated- 
tungsten-filament type used as af 4-] 2 5A/ 
power amplifier and modulator and as 4D21 


with natural cooling, or 120 Me with forced-air cooling and with reduced input 
up to 240 Me. Ciass C Telegraphy maximum CCS plate dissipation, 125 watts. Re- 
quires Special Metal-Shell Giant five-contact socket and may be operated in verti- 
cal position only, base up or down. OUTLINE 33, Outlines Section. Plate shows 


orange-red color when the tube is operated at maximum CCS ratings. 


Paulie ACME ENON OT AACS BM CA C)/ DC): ac cs ouctccneushalsa ches wis MNS ot neta tatahoal sSepeMby Ral aduracatts Helehin «: w 5.0 volts 
BE Fe AMMEN TO UC TEGRS HUNG T a4 3 dS outa peat tenessalenaet ls votre ay siekanea aE Stet inca ae aTOLM aor ohia tes Sioa: aiette 6.5 amperes 
TR ANSI GUNG TOUT Gud” UNICEF clo sea onl sce a, 5 SST ACS cdot Gigs) BREW HOU RERISTSE PRP ORION or negate aertat lle: lots 2500 pmhos 
COMTI terri ON Or te GTI INO eT cies datos: dosy 6 lay sen can aie sulies eustehe fore onary let ola laupes 5.9 
Drrect INTERELECTRODE CAPACITANCES: 

Grid-No.1 to plate (Base shell connected to ground)... .........0 eee eeeee 0.05 pf 

Grdaiolstomilament, grid No.2, and-base'shell 7. i ijvaeeks va curses, as are eene 11 peel 

Piatewwouuament, grid. N02. atid ase SNELL. aor aus cu aislee's welepele se alatietae ae 5 pul 
PLATE-SHAL TEMPERATURES: 

CECE LISP SELIVECES, cect oieee ch ces ol. 6a Ie OU LG Te ae aeide Mesxs ho tosal omeMeash chabotanskanap al eherevad aie 170 a 

Intermittent Service (5 minutes On followed by 5 minutes Off.......... 220 eG 
* Plate volts, 2500; grid-No.2 volts, 400; plate milliamperes, 50. 

AF POWER AMPLIFIER AND MODULATOR— Class AB2 
Maximum CCS Ratings: 
ADORE ATO DY OL EACH ate T.- ik: beat banter ok NS eco etd ase ake otha ashe dieters ye 3000 max volts 
PCR ED NO ae VOL LAGE: hohe ule iio tists dee wenaneeclencte aie oud ile: eo eVaRAVARGe a's. sure oueneis 400 max volts 
NEA SINUEMESTO MAT L9G) PATE CURRENT mi cca 5 cicie sg wi cie cuss) sie teranecernckontuecsi cia eT es 6,5 225 max ma 
MGTETDE INGO ENE TS Terie chee cock k Cie ee Cea ee bale rae eeidiai hie Goes iblaye eso - 20 max watts 
Pea SISIP ATION Me 6.0.5 Se ee eee Sie ROS FE a ee RIS e ae aor e Misia aoe e ass 125 max watts 
Maximum Circuit Values: 
Gii-oe t= Circuit) Resistance iy 5 ys 4. siciaaitn iane eetreeasl a sisi wet a ese « pies eves wrote 0.25 max megohm 
® Averaged over any audio-frequency cycle of sine-wave form. 
PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 
TG SPEATHUVOL TAGE 2 © steienctolacietacls share ote oe aca rate ate reul ach orehgral eens) ss Sat Sere. 2500 maa volts 
GRE TIBI eV OL TA GE ey ocliad carol asevateiencle eas, suave aha retece Steventeetguei ate ie (a farelelen are ace 400 max volts 
NOG CSI CIE OB TAGE 0. iiicoc thc aratace tate. thas aiocersiabetrrarele Mtgeioletare ave cia clare ie etate -500 max volts 
EV TEA AEICROLIEGERTONTI. cy cle cerca cee oehelg-o) shine Tag En etait ieee Sisueaere oie oars oct le ones laterals ¢ 200 max ma 
STEPS are 4h WES) 32 1 Ue a aR A Mn Ap aka Pea! ri naa ae ede aa a HEL EC 20 max watts 
CAS NCEE ENE DLT Msc htc cs cae eral ie etal iee ale MeeaInu ate, ire ara ater ehe wert etoile tenes ore 6 5 max watts 
PTE ISSUPA TIONS ars tora tehaletcicrevcoie due avctia are crete ontremetee teal cher sa cis miele: srs! slide 85 max watts 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 
HNO Ee ReL BIR VOLTA GEN Coty cc ccsucittetausiegela re rans toisusie ane sia eieuaier chenslepe'e.s ae genes a ainvecm nis 3000 max volts 
PME GRID ON Olan VOLDAGE oso aves aie sie oe 8 srarsests toe aiiears«, ¥iniee © #8 e19 0oei @ ei seiessieps 400 max volts 
TOC RED=NO. L eVOLIAC Hic, sialan lelblisie, cere aietel encarta nts alts Val siteis og ibtabetavie lee foi a7Oie fatlevalie nas —500 max volts 
PG PEA TREMOR RENT is oss) Chale esse Wis th oucs isp ersaliag wo einiere Grd eave a olerore wig anatis ofan 225 max ma 
GORTD SRE SL ME Tie sees eee cer alia betoee pcan. Vig ona dp talebece: she, algae ele eter ave.a Sava. buele te 20 max watts 
CCRT ENE ION clots cite! orotic enectics oie ratene ter otaeerentie wc Weis lala orecrerar erties Ries tig te vis aw 5 max watts 
PLATE DISSIPATION. ...-+. Behe Gate a ratehe, Shatter tate sat ane beet ale Piet ee ope ese 125 max watts 
BEAM POWER TUBE 4 250A 


See type 6156/4-250A. 
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BEAM POWER TUBE 


4. 2 50 A / Forced-air-cooled thoriated-tung- 


sten-filament type used as af power 
5D22 amplifier and modulator and as rf 
power amplifier and oscillator. May be 
used with full input up to 30 Me with 


natural cooling, or 75 Mc with forced-air cooling and with reduced input upto 120 Me. 
Class C Telegraphy maximum CCS plate dissipation, 250 watts. Requires Special 
Metal-Shell Giant five-contact socket and may be operated in vertical position only, 
base up or down. OUTLINE 40, Outlines Section. Plate shows an orange-red color 


when the tube is operated at maximum CCS ratings. 


FILAMENT? VOLTAGE CAG? DC) s+ che «ic oto leackeinitcis touubec ene ai bolero tel enue ieieiciee 5.0 
PTGAMIONT: CURRENT: cecicic ioe cicuees 6.0) oc eieheae be eh ohana ecais cise eats jena aisle sia ovedereierene 14.5 
TA NSCONDUCTANCEES a ties stom erence Scans cee egal ate. oiatate's alate Guclista stele ont s cle eters 4000 
MUueEACTORY Grid/Nat2a to’ GridmNonlier ace cee Serole eievale © cisichoisloe s stele wretenetare 5a 
DrrREcT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (Base shell connected to ground)..............-..-.-- 0.12 max 
Grid Noite filament; ‘grid INo.2,/and-base ishell joanne oe oe eae ole ctiete 13 
Plate to lament; igrid No:2s.and pase;shell 25 fsa ere cleus aeetats sea iens 4.6 
PLATE-SEAL TEMPERATURE, Continuous Service. 2.02. 0.0 ccc we wes esces 170 


* Plate volts, 2500; grid-No.2 volts, 500; plate milliamperes, 100. 


AF POWER AMPLIFIER AND MODULATOR—Class AB 
Maximum CCS Ratings: 


DCG PiIATE NV OP EAGE She a ies cdU ic Ga oe Un alas Seote sa oe ee ewes nis Relea 4000 max 
DCG GRID-N O22 VOLTAGE, [5 vocde.cck oleae lies ele de oles Be corer eee Stee enact e 600 max 
MAxXTMEM-SIGNAL. DC PLATE CURRENT 25)", acceheeine ccieoe een ease ei tas 350 max 
CRIDONG LZ INPUT ©. So Ys ee ie 2 Ree care eee Suede ME ORS eat eae eeeeeiaie eevee sts 35 max 
GRAEINOLE INPUT Os Fee 2 otek oi ee Ae ew aha tee ae ed cd ee SU Ne eis oa 10 max 
PLA THESE MSSIPA TION SN, <5 acct iacd Neco ra es oe ee SE Ee te etna are 250 max 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 


DC PEA TE. VOMTAGHS. .. Peat a ce nisie cc Oke ores CMC eNereles oir eonehe Sie oeme EERE otis der eveieus eon ieee 3200 max 
DMG. GRID=N O:2eV OD TAGE 7. cae soe oe a le aie Soe ere nleite Mithe: oie etaa ate el a eee etses Sate 600 maz 
DC. GRp-NoOsLWOLTAGHES 5 re Fcc ous tar ier clare hells. SSR acta Noe eee ate —500 max 
DC PLATE CURRENT 2 8 coc ee Re Ree rai Bis rallous Shabelegs & ofahaus obi ler. ERIS 275: max 
A RID=N Oscn UNPUID Ge cies et Arava bic cc, Sel ob eae role teuavre-raeope Guouee teers, tela alee tegatatethte sitekoneret 35 max 
CRID=N OSL INPUT. Se he ER rie ee etre Oe Teese hn cee nn nae ee eee 10 max 
PATE DISSIPATION Sorc cass ee ieee te react ronctntioc re reonie, ete’ oye nt hone ie) aoots aet one Piel atone 165 max 


RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 


; and 

Maximum CCS Ratings: RF POWER AMPLIFIER— Class C FM Telephony 

DESPUATES VOUTA GH iy ere oi teele RoR relate) ciate jss Suave aneneh ote aia Den cian Srnec atone 4000 max 
DC .GRID-NO-2) VOLTA GEG cic aca hob edanc le a pere ena cteliav cies Tareunger thalenes ¢ 0 ee ar evalenneMnce easel ater 600 max 
WC GRID-INOSLAV OB TAGE ns, cic: cdo cious overt obbucieveus. asbnorercavie © Mackerslcus Or vareuciektetenerersne —500 max 
DESEUATE CURREIND cy, se foie ore: siete elie, Micaeuetatel rie’ a ecencke Wheto: ereietare eta ete elenttehanciarccetereds 350 max 
CRUD Oca, ENPU TE eto cis ciara Bs idle fee cP NORE AS slatted a tet Terai Siete aleve apeseacions wie 35 max 
GREDANOSE ENPUT Bao reters: oc cudhons pene Ola ka ahebe onahis Slay etaNe ayant ofcan selene aeiekocake er aie ote 10 max 
PATH DISSIPATION osc, 01a: mie is, oe ova ci arora tl hel casita le euemol eyelets aie epeteieheletcuei mie erctehciete 250 max 


BEAM POWER TUBE. 
Forced-air-cooled thoriated-tung- 


4-400A sten-filament type used as af power 


amplifier and modulator and asrf power 
amplifier and oscillator. May be used 
with full input up to 110 Mc. Class C 
Telegraphy maximum CCS plate dissipation, 400 watts. Requires Special 
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volts 
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volts 
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Metal- 
Shell Giant five-contact socket and may be operated in vertical position only, base 
up or down. OUTLINE 40, Outlines Section. 


ee 0~Technical Data 


_ FILAMENT VOLTAGE . «1... 2 ee et ne De beeen ees 5.0 
LUTE RRA SAGER IS TON I, oh Ro Coe ert EES cheese ieas ap adte Se Miepaiis ei iaivuats sree: sial a bs a 14.5 
SFA TSG OTE OCTANE och Agree PRU ener ce ce cade cisher ee irae PM eh-rertctince & pip Sia ae ei 4000 
MU-HMACTOR Grid No.2 to"GridsNObosincc koe cht St Pee hee ae 5.1 
DrrEcT INTERELECTRODE CAPACITANCES: 

Greta Plate cise ee eee ee ee eae Na Ae Lee me Le Meta e rere 0.12 max 

Grid No.1 to filament, grid No.2, and base shell.::.:.:.::.:is:..-5. 13 

Plate to filament, grid No.2, and baseshell. :.::..:i:s:essi..020.05. 4.6 
SUT A Te EONEP BZA TURE a oo cieien pina rel a) orisiintiatist espe carats asi Wises SLO Wce) oy aire: ooh wee 8 200 max 
BATS HAL CL DMPER ATU Bis cea Vgmcere spa teeiede! slavacsne aus) Capp oy 4 Sreptinvdmny ehh a 6 5: plumes 4 225 max 


* Plate volts, 2500; grid-No.2 volts, 500; plate milliamperes, 100. 


AF POWER AMPLIFIER AND MODULATOR—Class AB 
Maximum CCS Ratings: 


BPI CAE VCE Ei oh ara | ee re ae Toran ee aicls oe cltele law «6 stole ss 5 4000 max 
RDISEG RT DEIN Ose SWIOL TAGE ce oy, vita ge oe pega el Saieie mand ng) aoe eleptot bos pie ate seg oie 800 max 
MIAME STGNAR HC. PLATE, @AIRRENT ost cicero tele leteiniens fol chal S] aie este be nie & 350 max 
RUG No PTE ELT ere eas tat bs, Dorpis Birdie SUD Foicor sii ues reo eMed ene hayes de ctunaih sus) sige ene seats 35 max 
(CAAT KIL LUST GA DN EOS coy, & el eee eM Ne RGNEE toate ungA Vel cualin ico Seater CLAICECN ON rear sear gee ra 10 max 
PATIO TASTE LEON Coe aks noe mS ara tiohe oid al ol ae Samaria Waeligaalere wath telMhuayersiisyiesraiaie « 400 maz 


° Averaged over any audio-frequency cycle of sine-wave form. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: At frequencies up to 110 Me 

PPT VIET GENE Re citrine 6 eoeie cous ran NTS e aT spare” 8s ele units Meyeugyermael yoale: eae ale. sas 3200 max 
Se GCL Oca OLE AG Beier ss cade te cee oneuelarcashace © ayele elpiepeysiagere wlelusiys sess sp +Nokate-« 600 max 
GaGa ste V OL TAGE c.cerntc ciacehvis, © obs © Bisuaieloloiciaie w(els wanacne wile el bs oimahalelilines. 2 —500 max 
DCTPLATE CURRENT. <0 62:06 me 090° es bie ache aa eh et ak Theis eae teal cys Sete ak ou ah erst << 275 max 
Perera CPS ME NEL Rocce ee Uns ics io rey pts ones SVs oe Lee Peake nosis yale) &'ehteh orto ans diate orietehte, 2.82. oFe1"s 35 max 
MOTE MARU UGS TANTRA. ches SAO es lal, Seccabe tessa daa ob wi ae Gey corner Ss talks, Unum bBo Oa, zante salir oleh ot 10 max 
A AEE Ga TA GUTUA ELON jc. ivan tat esis nie awn oouatinne tous gal SuSheusb Wile: OFF Gla ia)> hice oa ele hr sighs (yee ae Ly 270 max 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: a At frequencies up to 110 Me 

DC PLATE VOLTAGE...) sees Rhee yah 6 Cea Be MEIER, Re ed, oh Pd St yd 4000 max 
Hay ECT NO ORV OLE AIG Bigs Scene aes te toro coh ohse <a ln sa dane ae ions bene nolo ne asksle Due 600 max 
TI OrC RIDIN Onl Vv OL PAGES. 5 cde occ aya, oe ne Sie PEI lo to MIN. u's Where ne ksis) > —500 max 
pCO FACT IUG UIIRER EIN Ds oor ete cs) ey as IPR Re adises hehe dh ce telson) masta) & alfa. a) Sylenis lla, 9) ose 350 max 
TIEN OTM LRT EES Tc see os aiataseh ay a) ete Boinsi issih Seotecct ohne as ataala a -atialial ote rola la seus ive) evar 35 max 
CETTE ICH ML INTERNT Dupe ns dae, ices aueic stereos Bie oral at che (ter at aus inser eee Pails op siin| ere ekens topes 10 max 
PLATEMIDISSIPA TION. ....5 <.; sae. - 5 « iste Rh sO ate 2: Mtab SR dae sc ois ow Se 400 max 


BEAM POWER TUBE 


Forced-air-cooled, thoriated-tungsten-fila- 
ment type used as af power amplifier and modu- 
lator and as rf power amplifier and oscillator at 


Requires Special five-contact socket and may be 
operated in vertical position only, base up or 
down. OUTLINE 62, Outlines Section. Plate shows 
an orange-red color when tube is operated at 
maximum CCS ratings. The 4-1000A is used 
principally for renewal purposes. 


“FILAMENT VOLTAGE (AC/DC) ode yas pa tie 2 cs ce aie wiens bitimiels Sale Kee oo 7.5 
IDE SUG NN DESTUN ONO 90428 DING URE eae a aM AIR ie iB Siete ciciceaict OMIT ICL © Cacho. a ctr (DNasce HOR sc RICH 21 
Tp ARSCOMDUCTANCERS: Siscre dono tie sie wrslstonenOrn aie «1 ate lafeloholsimie oka elie "sy ae Ta. v4eht. of aie. 10000 
Mu-Facror, Grid No.2 to Grid NOL... 6... eee eee eee eee ete teen ees 7 
Drrect INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (Base shell CONNECCEE LGV ETOUDLG) i accremchelnnais Guatghete es kes 0,26 
Grid No.1 to filament, grid No.2, and base shell... ....--+ ese eeeeeees 28 
Plate to filament, grid No.2, and base shell. ......--- ee ee eee eee ees 8 


* Plate volts, 2500; grid No.2 volts, 500; plate milliamperes, 300. 
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frequencies up to 110 Me. Class C Telegraphy 4 1O000A 
maximum CCS plate dissipation, 1000 watts. = 
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RCA Transmitting Tubes 


PLATE-MODULATED RF POWER AMPLIFIER— Class C Telephony 


Maximum CCS Ratings: At frequencies up to 110 Me 

1) COPUATE| VOLTAGE a «eles feria sit cielictelelereiel=iata exe let ielerepetye) <i-f-Aeve ieLsioialoxole 5000 max 
DC GRID-NO:2.ViOLTAGE 5. co cise 0 octets chante a Sieiaiere = eerste eretanvenets CoketokcltoleNer= 1000 max 
DC PLATE. CURRENT 4). oc. <5 21s cleats pute w stevens une a abainiera nid eps «sisal 6 6) nia a cvie 600 max 
GRID-NO.ZENPUT. sac cieceis + speveletalcnel slebous aha stata e stvonetecetePenete letalellaslevo tolt-PausteMoleli= 75 max 
PLATE) DISSIPATION. oo: oleic crssele lebeleretotoldlic eleistolc ole omeholskel Poached) -Weketaksnemsiisitaiale 670 max 


RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: At frequencies up to 110 Me 
PG PEATE! VOLTAGE as a are cla ct a eek Rie e ee ee aie taller ha cteloral enelel oueMevellelie 6000 max 
HC GRID=NO'SAV OLTAGH S cme se saree aspdsis cick Sec cheater alle ol ave. ayo tuche ela tereT lilies 1000 max 
DCOsPLATH I CURRDNGTEs oiundlisus ard Susi dora Sue. cll ous diet acevatane aoducholiohe: ousie eee ererera starienalre 700 max 
GRIDINO22 INPUT 25 oe cocatbit pie sce beak Sousheee nal Sie Shd oS o E Aial ware tauclie ratte elloife Melo sree 75 max 
PLATE DISSIPATION; Soca cle 2 Oo ee ts obie Gone Cee eee Hae 8 Oe Rlsie aie else sie © 1000 max 


POWER TRIODE 


Forced-air-cooled heater-cathode type used 
as Class C plate-pulsed oscillator. May be used 
with full input up to 625 Me. Maximum over-all G 
4C33 length, 4-7/8 inches; maximum diameter, 2.062 
inches. Filament volts (ac/de), 5.0; amperes, 
9.1; starting current, 16 maz-amperes. Direct 
interelectrode capacitances: grid to plate, 13° 
puf; grid to cathode, 34 uuf; plate to cathode, 0.77 
puf. Maximum CCS ratings as Plate-Pulsed 


xx 


+ 


Oscillator—Class C: peak plate pulse supply volts, 13000 max; peak grid-bias volts, -2000 max; peak 
plate amperes from pulse supply, 30 maz; peak rectified grid amperes, 4 max; de plate milliamperes,-30 
maz; de grid milliamperes, 4 max; peak plate input, 390000 maz watts; plate dissipation, 250 max watts; 
pulse length, 5 maz microseconds. The 4C33 is a DISCONTINUED type listed for reference only. 


BEAM POWER TUBE 
4CX250B See type 7203/4C X250B, 


BEAM POWER TUBE 
4CX250F See type 7204/4CX250F. 


4D21 BEAM POWER TUBE 


See type 4-125A/4D21. 


BEAM POWER TUBE 


4E 2 7 / Thoriated-tungsten-filament type 


8001 used as af power amplifier and modu- 
lator and as rf power amplifier and 
oscillator. May be used with full in- 

put up to 75 Mc. Class C Telegraphy 


maximum CCS plate dissipation, 75 watts. Requires Giant seven-contact socket 
and may be operated in vertical position only, base up or down. OUTLINE 87, Out- 
lines Section. Plate shows an orange-red color when the tube is operated at maxi- 


mum CCS ratings. 


MILAMENT: VOLTAGH KAC/DC). & cc sotenctoic ie sisters orate § Cita trersae oonch sLeuexoreyoreisn ee eaters 5.0 
FILAMENT CURRENT........ De Rite he sespenel etek ee ekekOr oe tate tate eaters tact tere rato Tb 
TRANSCONDUCTANCE (For plate current of 75 milliamperes)..............0:+ 2800 
DIREcT INTERELECTRODE CAPACITANCES: 
Grid to plate (Base shell connected to ground). <...............0200008- 0.06 
Grid No.1 to filament, grid No.3, grid No.2, internal shield, and base shell... 11 
Plate to filament, grid No.3, grid No.2, internal shield, and base shell..... 4.6 
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RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and ; 
RF POWER AMPLIFIER— Class C FM Telephony 
Maximum CCS Ratings: : 


APATITE OUT A GIS fo ty SINE hehe eG k exes stoie nos 0 ose oe SUM RHS Es wlan layed winige 6 Peal 4000 max volts 
NOE RTC aee OLTAGE | biare tc orsiesse te arc cee oe olcrelein a ses se siecle we see ierer eis 750 max volts 
DCERID-IN On VOL BAGE) y ae ie oe onl e:0 ele el al al die we aya wetennicaiet ais rib OPES 3 -—500 max volts 
DCU AURORE FONT 2s (ars cersitencnaie tet othe alte sl cb) ove Giana lear stepdad sree busta by Aadehely sieves 70 150 maz ma 
WGaG PUEN Och URREIN T & ccopcne fuckatinns sas (nie. sous st alieite telat nde o enisinleha: eePeae) salience: pL aire. eno 30 max ma 
WCRI NiGal CURRENT fevers ale mtoatete « sisps. sie wiatsbe-vislarere's © a leie je arete sa paneer B 25 max ma 
PEATE TELE Oee Ptee icc TTI a had a eta eo) Fale te eels ain Wal oie Severe le O ade eel Mers ey 300 maz watts 
CERIO CEN EU Lee eee Side at eto ee ash helia Keel ev RAIS olla intel cleiple hyelw a & 25 max watts 
Doon S SL a pe tart SS, GAMES RERE Oi  ath er t e! SR 15 maz watts 


BEAM POWER TUBE 


Thoriated-tungsten-filament type 4E97 A / 


used as af power amplifier and modu- 

lator and as rf power amplifier and 5-12 5B 
oscillator. May be used at full input 

j up to 75 Mc. Class C Telegraphy max- 

imum CCS plate dissipation, 125 watts. Requires Giant seven-contact socket and 
may be operated in vertical position only, base up or down. OUTLINE 38, Outlines 
Section. Plate shows a cherry-red color when the tube is operated at maximum CCS 
ratings. 


PILAMPNT VOLTAGE! (AC/DC) ois ols sicw ol ads ie o.eecerarers che eibleksions) ve wits Fog ee ie 5.0 volts 
RECAP CRCATRRR EIN D coe ch-cotctiorn ater oilel 6) sisi oe ese e bets clareia aus sllelavoneis;'ol e elerensl®: pisiis'o (env a isis 7.5 amperes 
DO ANSCONDUCEANCH® csc «ccs ces wie vis siorelee 4'eie eis eee 40 wi wis ace Main aleeeuclers 2500 pmhos 
ShEU-MACTOR. Grid No.2 to Grid: Nobis cece foo oe fee alate tae aie PEE eis eats 5 
Direct INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (Base shell connected to ground): ..........05+e seers 0.08 max ppt 
Grid No.1 to filament, grid No.3, grid No.2, and base shell.............- 11 pf 
Plate to filament, grid No.3, grid No.2, and base shell...............22. 4.8 ppl 
SAMIR ICA T UR Bas ps tit i 5 eke oe eiehe eis eo becca eluate: cata dll Seta RUMOR, eso evel (e\ sels 225 max °¢€ 
* Plate volts, 2500; grid-No.2 volts, 500; grid-No.3 volts, 0; plate milliamperes, 50. 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 
DCR GATE pV OL TAGE sc os. bist: opiate ele oot suelo s wile alalevcherseencutiel ote: sseyansivers| elle =e) aysie< ore 4000 max volts 
PDP AIO SO VOLTA GE oo 5 a icin fu ov oslacbidne tuSis Acad SaLaIC a suauel Oaks iol ® ous.seliie oleleilsirs 75 max volts 
DC GRID-NO.2 VOLTAGE ........-.0s sees Nae dereta se Fics... RII Oe 750 max volts 
1D CHGEID=NOSbeVOLTAGEY. cc's od cin so stds citriove foleletaeratstelatptalerencis is seve leistele sie ois 616 —500 max volts 
TCM T ESIC IR EIN D021 co. alis vnslovia shears berialce Sreelionio? ol seetonenean scn/eceloyrors Malate este silialisheleis x 200 max ma 
Ce ETSI SEE BCP ic ns rd, ao tues ig bs al baie oosteuteae Teel romsbatecel onan) 6 piel atere rani azeisie Ae 20 max watts 
DIN OSGBUN DIS Tic wie s 5») sivas. ier aichtiedene ora’ oysBtts Steualewelelstalecelehalle)® idatere stars eisleiateleis 20 max watts 
GRIDINOMENPUT ayers occ os A ROR teal Ue arene ote ae ee eh ernie 5 max watts 
POAT MISSIP ATION To 6 cece Okie oe ige ms als a aL eure Geer iehe ole Asin Os Sige Teale 125 max ~~ watts 
aes BEAM POWER TUBE 
é Forced-air-cooled heater-cathode types hav- 
ing integral plate radiators used as af power am- 
‘H(3) K plifiers and modulators and as rf power ampli- 4X1 50A 
fiers and oscillators. May be used with full in- 
put up to 500 Mc. Maximum over-all length, 
n@ DH 2-15/32 inches; maximum diameter, 1.635 4x] 50D 
inches. Type 4X150A heater volts (ac/dc), 6; 
Cg Gi amperes, 2.6. Type 4X150D heater volts (ac/dc), 


26.5; amperes, 0.58. Direct interelectrode capac- 

itances: grid No.1 to plate, 0.02 uuf; grid No.2 to cathode, grid No.2, and heater, 16 yuf; plate to cath- 
ode, grid No.2, and heater, 4.2 puf. Maximum CCS ratings as RF POWER AMPLIFIER AND OS- 
CILLATOR—Class C Telegraphy: dc plate voltage, 1250 max; de grid-No.2 voltage, 300 maz; de grid- 
No.1 voltage, —250 max; de plate milliamperes, 250 max; grid-No.2 input, 12 maz watts; grid-No.1 in- 
put, 2 max watts; plate dissipation, 150 max watts. The 4X150A and 4X150D are DISCONTINUED 
types listed for reference only; as replacements, the 70384/4X150A and 7035/4X150D, respectively, are 
directly interchangeable. 
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BEAM POWER TUBE 


Forced-air-cooled type having in- 

tegral plate radiator and thoriated- 

AX500A tungsten filament used as rf power am- 
plifier and oscillator. May be used with 

fullinput up to 120 Mc. Class C Teleg- 

raphy maximum CCS plate dissipa- 

tion, 500 watts. May be operated in 

vertical position only, base up or down. OUTLINE 90, Outlines Section. 


Min. Avg. Maz. 

FILAMENT VOETAGE (AGLDC) . oo tirckmrcaletuesina aie as. = - 5.0 - volts 
BIVAMENT “CURREND 3 enous « sctdole cualeie ae cae otetens ae aie 1272 - 13.7 amperes 
AMUAN SOO NIDUIG PAIN GHIS ewe ne ein ts Specie) saa are Toge che suck e 5200 pmhos 
Mu-FAGTOR, Grid No.2 to Grid No.l. 22. i. 2. 3 4.5 - 6.5 
DiREcT INTERELECTRODE CAPACITANCES: 

Grid Nios to platens  saivinis wucuetiveie ensures = a ccspeirucye = = ~ (isis uf 

Grid No.1 to filament and grid No.2............ 10.5 ~ 14.4 ppt 

Plate to filament and grid No.2.............65. 4.9 = Gag uf 
RADIA TOR-CORD TEMPERATURES) oo: loc towie hues css akties, bette Seb cee 150 a ©: 
GASS-METALSHATS EL EMPERATURE: ..2. scons nee s Ok +c talophere ht he ce cachak ie 150 2c 
* Plate volts, 2500; grid-No.2 volts, 500; plate milliamperes, 200. 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER— Class C FM Telephony 

Maximum CCS Ratings: 
Os 1 SS AO) UR OD OL eer MG I Cre nee ERE EE Ste Bees A em De eee ae 4000 max volts 
TP CCRG RD = iGo OLGA GED saya sute Mauss neste duet Werth «Lous (one auciensiskeooi eos aac once Ke 500 maa volts 
HD GGRIib= NO PEM OL DAGED: « -crctalar 6 ab orslslosione 01 46.018 tse ease Negichicte Pisshacneisucho hs eich sat —500 max volts 
GC PiATEY CURREIN Gi cots ojache 5 oieies «olan. « ahdrbeioniiemher® shone cielo hte « Niign Seema ial dls MES 350 maz ma 
GRID-NO.2 INPUT..... ey Re es ee RRR 9 aE Se Er SS 30 max watts 
CERID SIN Oa ERIE > sc. ca ccheketeie mice dalle: © ave valsalajie ay seed Hla) ay exon opeboianetsncialersye nieve 10 max watts 
PLATE DISSIPATION. ...........- 1 ee ere a PUN SoS OR. eects (ti 500 max watts 


5-125B BEAM POWER TUBE 


See type 4E27A/5-1 25B. 


5D22 BEAM POWER TUBE 


See type 4-250A/5D22. 


FULL-WAVE VACUUM 


RECTIFIER 
Coated-filament type used in pow- 
5RAGY er supply of transmitting and indus- 


trial equipment. Rated for a maximum 
peak inverse plate voltage of 2800 volts 
and maximum peak plate current of 
650 milliamperes at altitudes up to 20,000 feet, it may be used at altitudes up to 
40,000 feet with reduced plate voltages. Requires Octal socket and may be operated 
in vertical position, base up or down, or in horizontal position with pins 1 and 4in — 
vertical plane. OUTLINE 31, Outlines Section. 


FILAMENT VOLTAGE: CAG/DC) Swiss fren states couse seston om) wate Fam OT hate Atel ee ices 5 volts 
BILAMENT -GURRENT 6 ih, Giavietsss pus Sate teepe stad alts te RUD eee eve eeavaed tiauletads tel epee 2 amperes 
TUBE VOLTAGE Drop (Approx.): 

Measured with applied de at 250 milliamperes per plate.............. 67 volts. 
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Se Pc h nical Dot 


FULL- WAVE RECTIFIER 


For Altitudes For Altitudes 

Maximum Ratings, Design-Center Values: up to 40000 Feet up to 20000 Feet 
PeAK INVERSE PLATE VOLTAGE (No load)... 2100 max 2400 max 2800 max volts 
PEAK PLATE CURRENT (Per pia) Maas ts te 650 maz 650 max 650 max ma 
DC OvutPvuT CURRENT: 

Withcapacitor input to filter... 0. na. + ewes o's 250 max 175 max 150 maz ma 

Withrcnokennputsto titer. ca. en ctenrs se alsa > oie 250 max 250% max 1754 max ma 
Typical Operation with Capacitor-Input Filter: 
RMS Plate-to-Plate Supply Voltage: 

POUL OA Meera Meera ehh ae eM Ge eee ae oie 1400 1500 1800 volts 

BNI Ce Oe cass Sica) aust oreo gistierts locas eielibics: ai tuete’'s erey'ss ths 1500 1700 2000 volts 
Biter Input Capacitor. 22. ecw se mina to tay en 4 4 4 uf 
Total Effective Plate-Supply Impedance (Per plate)* 125 500 575 ohms 
TI CRG ACUI AC UTTEN bce 5 cers: wuoucieve sie el sot er wre es alayere eae 250 150 150 ma 
DC Output Voltage at Input to Filter (Approx.): 

Ate Ela fats oeteens after ccc eens ie) 6. due. Sis a ecayo Ww aeons 790 900 1060 volts 

PA TREIIBIOR Cee Resta raze sid Shag sie) onactons tokens 700 810 950 volts 
Voltage Regulation, Half-Load to Full-Load Current 

PEND OLOK MPEP: cite ars ciaiccenerel b1- (erage a, cle wieysxsr<) exoueuck 90 $0 110 volts 
Typical Operation with Choke-Input Filter: 
RMS Plate-to-Plate Supply Voltage: 

TTT Dey We le ny eee, a re er 1500 1900 volts 

NOMIGOACM EE. .fapesstalets AteNaS: Oded olsl, SAUER Ryeilereiolalere 1700 2000 volts 
Ppterirprie Chokes tris sas We aks aisle « oldlals. siste aes 2 5 10 henries 
DG Outnuae Currents fo cand ges ae eee ees Miocene tiie 250 175 ma 
DC Output Voltage at Input to Filter (Approx.): 

PACE BEAT ISCACemens titer ely jo aiceveseige’ «v4 eth eso: 6 auallore coors» 590 810 volts 

Ate ir PIGOACO ea eric ks Selene oles wee leae sess 550 750 volts 

Voltage Regulation, Half-Load to Full-Load Current 

WORDT LORS) cect es ot cyacch ays s'Sue.e ers epep sous one 5 on) Ba0"s 40 60 volts 


® ¥or choke not less than 5 henries. 

@ For choke not less than 10 henries. 

“Indicated values for conditions shown will limit peak plate current to maximum rated value. When a 
filter-input capacitor larger than 4 microfarads is used, it may be necessary to use more plate-supply 
impedance than the value shown to limit the peak plate current to the rated value. 


Poe. FULL-WAVE VACUUM 
RECTIFIER 
On 


Coated-filament type used in pow- 
er supply of transmitting and indus- 5SRAGYB 
trial equipment. Rated for a maximum 
peak inverse plate voltage of 3100 volts 

NC r and maximum peak plate current of 

715 milliamperes at altitudes up to 20,000 feet, it may be used at altitudes up to 
40,000 feet with reduced plate voltages. Requires Octal socket and may be operated 
in vertical position; base up or down, or in horizontal position with pins 2 and 4 in 
vertical plane. OUTLINE 20, Owtlines Section. 


HATD ARLE NTA OLDA CHCA CDC) > one) ions behets tre, Choe etary Jos mned or ok ep aNousWaEreres o).0) 01/6) 6 5 volts 
SEU A NEIL (Cy UIEL EC UNO ete ore ols a5 ain a boatactee mdse Sans) we He mous ated sau petiotial o So Lom aibuy.sslonehiours me otets 2 -amperes 
HALF-WAVE RECTIFIER 

Maximum Ratings: For altitudes up to: 14,0000 20000 feet 
PEAK ENVERSED PEATEMV OLTAGE. oo.uis se trp +o ougrepsre ono.e clogs 26 sie 5 2650 max 3100 max volts 
AC PLATE SuPPLY VOLTAGE (Per plate, rms, without load)... See Rating Chart I 
PEAKSPLATH CURRENT (Per pidte) fo. voi. . 2e eeens ema eee es 715 max 715 max ma 
DC OUTEUT CURRENT (Per plateyiius co ony. cis git eye a acess See Rating Chart I 
Hot-SwiTCHING TRANSIENT PLATE CURRENT (Per plate)..... J a 
BULB TEMPERATURE (At hottest point).................665 230 maa 230 max Ae 
Typical Operation with Capacitor-Input Filter: 

For altitudes up to: 40000 20000 feet 
AC Plate-to-Plate Supply Voltage (rms, without load) 1400 1500 2000 volts 
Pilver-Unpwe Capacitor. cuua +. cctohern = wee he aie kaye 20 20 20 uf 
Total Effective Plate Supply Impedance (Per plate)® . 225 250 375 ohms 
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RCA Transmitting Tibes = 


DC Output Voltage at Input to Filter (Approx.): 


At Half, Load) ma=T7500 .c 72 eee a ae ee ee - 910 1210 volts 
At Half Load, BE DG os eos eee eee Mie ee 750 - - volts 
At Full Load, MaA=FH5O 2 see ee a eee eee ~ 800 1040 volts 
At Full duoad,aia=250 po BEG Rate | ieee. ~~ CRBs — - volts 
Voltage Regulation, Half-Load to Full-Load Current, 
(A DDEOKs tea ions tose ce Oe a a Oe Re ae ee 145 110 170 volts 
DC Output Currents ><). CS Oe Le RE ea 250 150 150 ma 
Typical Operation with Choke- Input Filter: 
For altitudes wp to: 40000 20000 feet 
AC Plate-to-Plate Supply Voltage (rms, without load)....... 1500 1900 volts 
Hilter=Input Choke 23k ce sec eee ey tee e ol, io ee 5 10 henries 


DC Output Voltage at Input to Filter (Approx. ye 
For de output: 


MAST cD Bees is coe eicke ein oa eee van en ake @ tae a bike - 800 volts 

107 a BAT ap ae y Ca rg hres EI oi doar eet eerie a 600 - volts 

Ma = LTD SETS wards thine a a cpep ye oie dimers ah ctalokereyes mo! wrecaels ~ 760 volts 

WN ZB eo oray ire os labman a cate aa aya ah Se Sue nel eee eee 560 —* volts 
Voltage Regulation, Half-Load to Full-Load Current, (Approx.) 40 40 volts - 

PC Output Gurrentes. (see sees oo yo. PSs. ee. Fae eae ed 250 175 ma 


° See accompanying chart for operating conditions requiring delay in application of plate voltage until 
filament has reached operating temperature. 


* If hot-switching is required in operation, choke-input circuits are recommended. Such circuits limit 
the hot-switching current to a value no higher than that of the peak plate current. When capacitor- 
input circuits are used, a maximum value of 3 amperes should not be exceeded. ~ 


* Indicated values for conditions shown will limit peak plate current to maximum rated value. When 
a filter-input capacitor larger than 20 microfarads is used, it may be necessary to use more plate-supply 
impedance than the value shown to limit the peak plate current to the rated value. 


RATING CHART 1 


TYPE 5R4GYB 
~E¢*5 VOLTS AC . 
OPERATING AREAS FOR 

SIMULTANEOUS AND DELAYED | 
APPLICATION OF PLATE VOLTAGE 


Type SR4GYB 

FULL-WAVE RECTIFIER oem WITH. 
CAPACITOR -INPUT FILTER 

AREAT - FILAMENT AND PLATE VOLT-= 
AGE MAY BE APPLIED SIMULTANEOUSLY. 


MAX IMUM _ OPERATING 
VALUES WITH: 


CHOKE-INPUT FILTER 
APACITOR-INPUT FILTER 


ih FEET 


T 40000 FEE 
= leet 
=A ¥. 


AREA II- FILAMENT SHOULD BE ALLOW- 
ED TO REACH OPERATING TEMPER- 
ATURE BEFORE PLATE VOLTAGE IS 
APPLIED. FOR AVERAGE CONDITIONS, 


THE DELAY IS APPROXIMATELY 10 
SECONDS. 


DC OUTPUT MILLIAMPERES PER PLATE 


DC OUTPUT MILLIAMPERES 


econ Spee bee 0200 400 600 800 1600 1200 
AC VOLTS PER PLATE (RMS) 


ce) 400 800 1200 92CS= NN184T. 
AC PLATE SUPPLY VOLTS (RMS) 
PER PLATE (WITHOUT LOAD) 
92CM-9943TI 


POWER TRIODE 


Forced-air-cooled type having integral ra- 
diator used as af power amplifier and modula- 
tor and as rf power amplifier and oscillator at 
6C24 frequencies up to 160 Mc. Maximum over-all P 
length, 8-23/32 inches; maximum diameter, 1- 
29/32 inches. Filament volts (ac/dc), 11.0; am- 
peres, 12.1; starting current, 24 max amperes. 
Direct interelectrode capacitances; grid to plate, e 2 oF 
4.4 pyf; grid to filament, 4.6 yuyf; plate to fila- M 
ment, 3.2 uuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate 
volts, 3000 maz; de grid volts, -500 maz; de plate milliamperes, 500 maz; de grid milliamperes, 150 maz; 
plate input, 1500 maz watts; plate dissipation 600 max watts. The 6C24 is a DISCONTINUED type 


listed for reference only. As a replacement, the 5786 is a similar type although not directly interchange- 
able. 
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ees Technical Data 


POWER TRIODE 


Acorn type having heater-cathode 
used as rf power ampilfier and oscilla- 
tor at frequencies up to 1200 Me. Class 
C Telegraphy maximum plate dissipa- 
VIEWED FROM SHORT ENO tion (design-center value), 2 watts. 


6F4 


Requires Acorn radial 7-contact socket and may be operated in any position. OuT- 
LINE 1, Outlines Section. Plate shows no color when tube is operated at maximum 


CCS ratings. 


PIMA CEREVIOUTACHRCAC/L DG) chortle cause etter cs aero le Rete oh Le ee 6.3 
MHC ECC COS UEIEIN Teter e faire snes cna Ore AOTC LSE eee nn te be 0.225 
PE IUANE CON TUICRA NCE oy note siaraen He Rove can Ctr are eed ase eco danke 5800 
AREER OA TIONS ACTOR page sarc cri reas ss oe thn Foi meee Deals EE ae 17 
PEAR Mv IS CANCE ICA PDLOKs) tos ok ombaek cane uiar eutthe Uke le See ee 2900 


DIRECT INTERELECTRODE CAPACITANCES: 
GERI UORO UC: &: Peake Mer teh re heigl onesie Niet Mucasde Bien oss eae Rs wes Pout obs 1.8 
Ao MCEGECAt NO GELAM CG MNOR CEP ayy oy ueicneceimics alive betes acta, oho Bt caanevine: SisetiGne ond ces 1.9 
Eat OE Grae nOG OCAnGr neater a ery ws. t ie tte teal aos ie ete ae Pe ee 0.6 


* Plate-supply volts, 80; eathode resistor, 150 ohms; plate milliamperes, 13. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and. 
RF POWER AMPLIFIER— Class C FM Telephony 


Maximum CCS Ratings, Design-Center Values: 


BXGy TEGO NYCOSO LV E8 DE eae Se en oe aa a RN Be eee ah a 150 
DSr UAT SUPPLY UVOLTA GU toe heph Set cine ste tarere is his cacacsen one a 300 
EMGAGE RED BV OM, DAG Hythe loch te aes SUS Gs Eile) oa sbuct CASAS Bin kit thes G. & wiehePoneuke Wes bee —50 
TDC RE WATE OUR RENT ry Ao Mn pee hake o. 5 0s fs Breit Sl susiceas ene ache, ee wis, disercue oecoae, oh ceG 20 
DC GRID-CURRENT: ©. 2 osc cek ches SE ee ts I ae Coke ee 2 8 
EARP SSID ATION a uaiey oc S co ionceh suc opcscnssis, heen rastibsliece, 6 fovouersusiie/oley rateie «vs eowilents ie Z 
PEAK HEATER-CATHODE VOLTAGE: “a es 

Heater negative with respect to cathode. ............cec ec ccecececes 80 

Heater positive with respect to cathode. ...........cccccwcccevececes 80 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 8 Mc. Requires Small four- 
contact socket and may be mounted in vertical 
position only, base down. OUTLINE 32, Outlines 
Section. Filament volts (ac/de), 7.5; amperes, 
1.25. Direct interelectrode capacitances; grid to 
plate, 7 uuf; grid to filament, 4 uuf; plate to fila- 
ment, 3 puf. Maximum CCS ratings as RF 


Max 
Max 
Mar 
MAL 
Max 
Maz 


MAX 
MAL 


10Y 


volts 
ampere 
umhos 


ohms 
ppt 


ppt 
put 


POWER AMPLIFIER AND OSCILLATOR, CLASS C TELiGRAPHY: de plate volts, 450 maz; 
dc grid volts, -200 maz; de plate milliamperes, 60 max; de grid milliamperes, 15 maz; plate input, 27 maz 
watts; plate dissipation, 15 max watts. Plate shows no color when tube is operated at maximum CCS 
ratings. The 10Y isa DISCONTINUED type listed for reference only. The 801A is a direct replacement 


for the 10Y. 


FULL-WAVE MERCURY- 
ee Pt | VAPOR RECTIFIER 


Coated-filament, glass type used 
to supply de power of uniform voltage 
to receivers in which the rectified cur- 
Ps rent requirements are subject to con- 
siderable variation. Tube requires four- 


¢ 


83 


contact socket and should be operated in vertical position with base down. OuT- 
LINE 32, Outlines Section. Maximum peak inverse plate volts, 1550; maximum peak 


plate amperes (per plate), 1. 


LEZ 


— NCA Pronsmiting lubes 


PILAMENT VOLTAGE (AO)T ow ers cavvorace cvtatls sitie eine Rye ioe «arouse views 5 volts 
FILAMENT CURRENT 2 lice cc 0 0c Uta ee SE oe Ne Le, csp ctule Otenele 3 amperes 
TUBE VOLTAGH DROPCADDIOX,)2u one dcieclek eee te rien worclots 15 volts 


FULL- WAVE RECTIFIER 
Maximum Ratings, (Design-Center Values): 


PRAICINVERSE PLATE VOLTAGE Gr... sci ie A ee ae els au ai ieee 1550 max volts 
PrAx PLATE CURRENT (Per plate) aces ase e tec aieite ahs ore oho cos s win sis oie 1 max ampere 
DC. OUTPUT CURRENT 5...) DLE at. ic de Seas ne aseioe tes ee en eee 225 max ma 
CONDENSED-MERCURY TEMPERATURE RANGE. ..........eece0008 Siieiriee ote 20 to 60 °G 


Typical Operation (With Capacitor-Input Filter): 


AC Plate-to-Plate Supply Voltage: (rms) ..- 3-5-2. ess oe ve cacwsls aera 900 volts 
Minimum Total Effective Plate-Supply Impedance (Per Plate)t........... 50 ohms 
DC Output Currentig Se cereasoterein sek arene eee crease wate ee cestetele ale pores 225 ma 
Typical Operation (With Choke-Input Filter): 

AC i Plate-ta-Plate: Supply Voltage (rns) i260 <= snles «2 cisueniele Civile oa Oe 1100 volts 
Minimum ilter-InputiGhokesi7...c sek devs siows-ccete e ctabiaycic clone aleleisterststotre ele 3 henries 
DC Output Current. Sys oc cca soe + See Rll eah eaiecaein ence PORE Meee 225 ma 


+ When a filter-input capacitor larger than 40 pf is used, it may be necessary to use more plate-supply 
impedance than the minimum value shown to limit the peak plate current to the rated value. 
° Plate voltage should not be applied until the filament has reached normal operating temperature. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and rf power 
amplifier and oscillator. May be used with full 

203 A input up to 15 Mc and with reduced input up 
to 80 Me. Requires Jumbo four-contact socket 
and may be mounted in vertical position only, 
base down. Maximum over-all length, 7-7/8 
inches; maximum diameter, 2-5/16 inches. Fila- 
ment volts (ac/dc), 10; amperes, 3.25. Direct 

interelectrode capacitances: grid to plate, 14 yuuf; grid to filament, 5.7 puf; plate to filament, 4.4 puf, 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR, Class C Telegraphy: de 
plate volts, 1250 maz; de grid volts, -400 max; de plate milliamperes, 175 maz; de grid milliamperes, 
60 max; plate input, 200 max watts; plate dissipation, 100 max watts. Plate shows no color when 
tube is operated at maximum CCS ratings. The 203A is a DISCONTINUED type listed for reference 
only. As a replacement, the 8005 is a similar type although not directly interchangeable. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 

204 A with full input up to 3 Mc and with reduced in- 
put up to 30 Mc. Requires special end-mounting 
and may be mounted in vertical position with 
filament end up, or in horizontal position with 
plane of plate in vertical plane. Maximum over- 
all length, 1434 inches; maximum diameter, Pp 

4-1/16 inches. Filament volts (ac/dc), 11; amperes, 3.85. Direct interelectrode capacitances: grid to 
plate, 15 uuf; grid to filament, 12.5 yyuf; plate to filament, 2.3 nuf. Maximum CCS ratings as RF POWER 
AMPLIFIER AND OSCILLATOR, Class C Telegraphy: de plate volts, 2500 maz; de grid volts, -500 
max; dc plate milliamperes, 275 maz; de grid milliamperes, 80 maz; rf grid amperes, 10 maz; plate input, 
690 max watts; plate dissipation, 250 maz watts. Plate shows a barely perceptible red color when tube ig 
operated at maximum CCS ratings. The 204A is a DISCONTINUED type listed for reference only. 


ba Biss 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 

21 ] with full input up to 15 Mc and with reduced in- 
put up to 80 Me. Requires Jumbo four-contact 
socket and may be mounted in vertical position, 
base down, or in horizontal position with pins 1 
and 3 in vertical plane. OUTLINE 52, Outlines 
Section. Filament volts (ac/dc), 10; amperes, 
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- Technical Di. —————_$_ _—_—_—_—_=_=—- 


3.25. Direct interelectrode capacitances: grid to plate, 14 uyuf; grid to filament, 5.4 yuf; plate to filament, 
4.8 uwuf.Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR, Class C Teleg- 
raphy: de plate volts, 1250 maz; de grid volts, -400 max; de plate milliamperes, 175 maz; de grid milli- 
amperes, 50 max; plate input, 220 max watts; plate dissipation, 100 max watts. Plate shows a barely 
perceptible red color when tube is operated at maximum CCS ratings. The 211 is 2 DISCONTINUED 
type listed for reference only. - 


HALF-WAVE VACUUM 
RECTIFIER 


Thoriated-tungsten-filament type used in 
power supply of transmitting and industrial 21 TG 
equipment. Requires Jumbo four-contact socket 
and may be mounted in vertical position, base 
down, or in horizontal position with pins 1 and 
3 in vertical plane. OUTLINE 53, Outlines Sec- 
tion. Filament volts (ac), 10; amperes, 3.25. 
Maximum ratings: peak inverse plate volts, 7500 max; peak plate amperes, 0.6 max; average plate 
amperes, 0.15 max. The 217C is a DISCONTINUED type listed for reference only. As a replacement, 
the 886 is a similar type although not directly interchangeable. 


HALF-WAVE MERCURY- 
F p VAPOR RECTIFIER 


Coated-filament type used in pow- ; 
er supply of transmitting and indus- 57 5A 


trial equipment. Maximum peak in- 
noC! r verse anode volts, 15000; maximum 
average anode amperes, 1.5. Requires 
Jumbo four-contact socket and may be operated in vertical position only, base down. 
OUTLINE 65, Outlines Section. 


FILAMENT. VOLTAGE (AC)°.. 0.6 ee ee ee ee ete eens pee platters valet ctotaaewe 5.0 volts 
EIA MENETLGATRR ENT cin ws, aie) slsacdalehe pecs sooo cole ole oleteueyere et ska sitet Stoeamdeaone ale 10.0 amperes 


PEAK TUBE VOLTAGE Drop (Approx.)........5..0. 0506 FER ee i Oa 10 volts 
° Filament voltage must be applied at least 30 seconds before application of anode voltage. 


HALF-WAVE RECTIFIER—In-Phase Operation 


Maximum Ratings: For supply frequency of 60 eps 
PERAK INVERSE ANODE VOLTAGE... 0... ccc ce eee c cee ecee 10000 max 15000 max volts 
ANODE CURRENT: 
UOT en ee qe Ee UND DRC RN SE RORCRTaRer aces PRANRT oR) CRS nT IR th T maz 6 max amperes 
JAE S LE Ol 30. i et ae Aaah eno NONE a ihc ae os Soe 1.75 max 1.5 max amperes 
Fault, for duration of 0.1 second maximum.......... 100 max 100 maz amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE. ......+.... 20 to 60 20 to 50 °C 
HALF-WAVE RECTIFIER— Quadrature Operation 
Maximum Ratings: For supply frequency of 60 cps 
PBPAK INVERSE ANODE VOLTAGE. .......00cccccscece00% 10000 maz 15000 max volts 
ANODE CURRENT: 
CA eee RUM er aes apa ene atte as chalets elhele cree vsbae wor 10 max 10 max amperes 
TNS EGO dy BRR ORE ETO EE a OURS RO EK TOTO. 2.5 max 2.5 max amperes 
Fault, for duration of 0.1 second maximum.......... 100 max 100 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE........... 20 to 60 20 to 50 eC 


Averaged over any interval of 20 seconds maximum. 


FULL-WAVE GAS AND 
MERCURY-VAPOR RECTIFIER 


Coated-filament type used in in- 
dustrial equipment. Maximum peak in- / 
verse anode volts, 900; average anode 604 Z 014 
amperes, 2.5. Requires Super-Jumbo 
four-contact socket and may be oper- 


ated in vertical position only, base 
down. OUTLINE 50, Outlines Section. 


ES, 


RCA Transmitting fubbes.—= 


FILAMENT: VOLPAGRTS Ao Soa fad an Ags LE a oat a Ae eee 2.5 volts 
FILAMENT GUBRENT £0 2,27 AGe AS  e e eee e e  ca ae 11.5 amperes 
PEsK TUBE) VOLTAGE DRordA pprox.) 2 25. soe eee Se eae 10 volts 


° Filament voltage must be applied at least 15 seconds before application of anode voltage. 


FULL- WAVE RECTIFIER 
Maximum Ratings: 


PEAK INVERSE ANODD 'VOLTAGE) .07 4) Me ere ole Se ee he Oe betas celeste 900 max volts 
ANODE CURRENT: 
Peake ie Be 25 oe Pee tee Oe Meters Atte Motch = Spee ce eee 10 max amperes 
AV OLA ROT oid che ain 7s ts) Sy che See en Ieee ee LY Satan GaN nee Lore 2.5 max amperes 
Pat, Sates boas < ced ee oe ae Rie de es eee BD Me ee eas Aa Wee Oe os Oe ee 150 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE. ......0.. ccc cccccecsccrcos 0 to 90 ot 


O Averaged over any interval of 5 seconds maximum. 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 


6] 5 / 70} 8 Coated-filament type used in in- 


dustrial equipment. Maximum peak in- 
verse anode voits, 2000; average anode 
amperes, 2.5. Requires Small four-con- 
tact socket and may be operated in ver- 
tical position only, base down. OuT- 
LINE 41, Outlines Section. 


FILAMENT 'V OLERGI : 2.02508 ac cor he Ss er ee ny 2 2.5 volts 
FILAMENT CURRENT osc conte elt oe © eae Senn Se ee ee cea ee et “ amperes 
PRAK, FUBE,V OLTAGEY DROP CA pprox,) >i) soe Re Ee oe ee 12 volts 


° Filament voltage must be applied at least 20 seconds before application of anode voltage. 


HALF-WAVE RECTIFIER 
Maximum Ratings: 


PHAK INVERSE: ANODEAV OLTAGE: Sarre ok eelat Gh ast eee eee 2000 max volts 
ANODE CURRENT: 
Peak Ascot 22. uw. be pamabes ME oe ewe ee wines ant Doe oR et tae 10 max amperes 
Average pelea. eee Soe a ti ee ee Se ee eee ee 2.5 max amperes 
Es 18 SA de AI PG Ny A eae Pa A ey Pee OE IRE ORES ae ER EL atk geek ee 250 max amperes 
CONDENSED-MERCURY-T EMPERATURE_RANGE... 0... ccc cece cece ccc ane 35 to 80 AS 


O Averaged over any interval of 5 seconds maximum. 


HALF-WAVE GAS AND 
MERCURY-VAPOR RECTIFIER 


635 / mA 019 Coated-filament type used in in- 
6 3 5L / 7020 dustrial equipment. Maximum peak 
inverse anode volts, 1000; average 

anode amperes, 6.4. Type 6385/7019 re- 

quires Super-Jumbo four-contact sock- 

et and may be operated in vertical position only, base down. Type 635L/7020 re- 
quires a special lug-type socket and may be operated in vertical position only, base 


down. Type 6385/7019 OUTLINE 60, Outlines Section; type 635/7020 OUTLINE 61, 
Outlines Section. 


FILAMENT VOLTAGE? ...:. ', 0:5 3 x Tastee ed oe ee Pee a, ee 2.56 volts 
FELAMENE CURRENT 3s". 2°. . so sll. pee he peice OA ae eee ee eee 18 amperes 
Prax (BBs, VOUTAGEHDROP. (Approx:) 025 aos endo ies colin ck oe 9 volts 


° Filament voltage must be applied at least 60 seconds before application of anode voltage. 


HALF-WAVE RECTIFIER 
Maximum Ratings: 
PEAK INVERSE ANODB: VOLTAGE) . 3002 eda ne er ld ee eae Gee ae eee 1000 maz volts 


eee : Technical Data = — ener 


ANODE CURRENT: 


EMER Cm pam E Peete 6: « 'sP sy i fermen e Tote ee nS ce EREPEE. Gu gids cnel actlateaio te aelere ak T7 max amperes 
HANSA Ok © 5s Ok MPR is cocci ek PAE ER gee Oe eid Rn el gt hy a 6.4 max amperes 
LOE Die okky2 cag i SG Ia TL Arras Wee cn) bo ana CN AOE ON eRe, 2 770 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE. ............cccceecccccees 0 to 100 WG, 


© Averaged over any interval of 20 seconds maximum. 


nea as HALF-WAVE MERCURY- 
pC) VAPOR RECTIFIER 


Coated-filament type used in pow- 
er supply of transmitting and indus- 673 
trial equipment. Maximum peak in- 
NG verse anode volts, 15000; maximum . 
average anode amperes, 1.5. Requires 
Super-Jumbo four-contact socket and may be operated in vertical position only, base 
down. OUTLINE 67, Outlines Section. The 673 is electrically identical with the 575A. 


WNC 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 60 Mc. Requires Small four- 800 
contact socket and may be operated in vertical 
position only, base up or down. Maximum over- 
all length, 6-3/8 inches; maximum diameter, 
2-11/16 inches. Filament volts (ac/dc), 7.5; 
amperes, 3.1. Direct interelectrode capacitances: 
grid to plate, 2.5 auf; grid to filament, 2.8 pf; plate to filament, 2.8 »uf. Maximum CCS ratings as RI 
POWER AMPLIFIER AND OSCILLATOR: de plate volts, 1250 max; de grid volts, -400 max; de 
plate milliamperes, 80 maz; de grid milliamperes, 25 maz; plate input, 100 max watts; plate dissipation, 
35 max watts. Plate shows no color when tube is operated at maximum CCS ratings. The 800 is a DIS- 
CONTINUED type listed for reference only. As a replacement, the 812A is a similar type although 
not directly interchangeable. 


POWER TRIODE 


Thoriated-tungsten-fillament type 
used as af power amplifier and modu- 80] A 
lator and as rf power amplifier and os- 

cillator. May be used with full input 

up to 60 Me and with reduced input 

up to 120 Me. Class C Telegraphy maximum plate dissipation, CCS 20 watts. Re- 
quires Small four-contact socket and may be operated in vertical position with base 
down, or in horizontal position with pins 1 and 4 in vertical plane. OUTLINE 82, 
Outlines Section. Plate shows no color at maximum CCS ratings. 


IA MONT. V OUTAGH (ACY DC) icici). ararteicie te 10) cis eyelellel ove eherene ts SOE Dee Mddoneka arene 7.6 volts 
FOTUAMENT (CURRENT: o o.cce + cs osslals e oleis 00/60 ivi tie oi) siviele aise sieve Makevolureixcwatsaats 1.25 amperes 
AMPLINICATIONSWACTOR © 5 cis tits cies oe islets sisne.s Nehevstersieraneve ove Nike etbtens ore Rone 8 
DiIREcT INTERELECTRODE CAPACITANCES: 
GETVG TUCO PAE eee see Nel ro iattsotis cleiotosiaz olieh.oyel of cuey eles a eile) os bv) owel eis) e,chersi si exe 6 pul 
TIA ECORIATNETIE. ok ke eee RON: ote ic alinlotece lel eteqeteueuclele/orciacevonsusisrstece os 4.5 pul 
la Cent trata ATTN OaN Geers cre co ee aie RV US (ores are ecb Sie lenes, aay eo al @ilovlestgeeae! gtectuece 1.5 put 
AF POWER AMPLIFIER AND MODULATOR—Class B 
Maximum CCS Ratings: 
VORP AT Bs OW TAGE acces iehca. 0 aves woe Ale ae W lw Mel i isUorrelterrelmadabar Pata woe buteligivel gleadigeaiy ors 600 max volts 
MEAXIMUM-SIGNAL-DC PLATE CURRENTM. 5 5:5. su.» oc diriebamubalar s\quatelatelalers aur 70 maz ma 
INLAXIMUMESTIGNATS SOLA THA NPUIT ne 25 2s Giere woke aleteis areuath bilenean tote tavs eres eretvalhe ulti 42 max watts 
PAT TEL) ISSTEA TION ec os ahe cle Gi BPRS Te Oh v ciheiras bi Sivek al'ss: cA Sm MAEM MDN D MRR SECU IE 20 max watts 


® Averaged over any audio-frequency of sine-wave form. 
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— KCA Transmitting Tubes 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


DC PEATH VOLTAGE. 25.5 5. cacig’, some to ete ee ee tine acd a Ce 600 max 
DC'GRID VOLTAGE. 2. oss Sashes er ee oe ee ee ie care as Se —200 max 
DC PEATE CORRENT . 2 0 sc cecs see ee ee Re ee ele on ene ee same 70 max 
DC GRID CURRENT 2 O50 A pe be eee cS ee tae he ee ee 15 max 
PLATE INPUT Osis oes vy Se aoe ne eee ee ees teers © a 42 max 
PLATE DISSIPATION: (5 5.0 ek oss a ee ee Ee FS oe 20 max 


POWER PENTODE 


Heater-cathode type used as af 

802 power amplifier and modulator and as 
rf power amplifier and oscillator. May 

be used with full input up to 80 Mc. 

For Class C Telegraphy operation at 55 


Me, plate voltage and plate input should be reduced to 77 per cent of maximum rat- 
ings; at 100 Me, to 55 per cent. Class C Telegraphy maximum plate dissipation, CCS 
10 watts, ICAS 13 watts. Requires Medium seven-contact socket and may be oper- 
ated in any position. OUTLINE 34, Outlines Section. Plate shows no color when the 


tube is operated at maximum CCS or ICAS ratings. 


HEATER VOLTAGE: CAC/DO Ate abe Se. eee ee ee ee 6.3 
PLATA CURRENT i. loa cocie ad eck Ore a eee ea ea ae hi 0.9 
TRANSCONDUCTANCE (For plate current of 20 milliamperes)............... 2250 
D1REcCT INTERELECTRODE CAPACITANCES: 
Grid No.l te plate (With external shielding). 24 51. i223. csenetacs 0.15 max 
Grid Ne.1i to cathode, grid No.3, grid No.2, internal shield, and heater... 11 
Plate to cathode, grid No.3, grid. No.2, internal shield, and heater ..... 6.8 


AF POWER AMPLIFIER AND MODULATOR—Class A 


Maximum Ratings: CCS ICAS — 
DCIPEATHIVOLTAGE: =. te a ta eee ee eee ek, 500 max 600 max 
DC GRID-NO:2 ‘VOLTAGH. . 2). .c 5 SRESE SUE. 250 max 250 max 
PEATE ENP oe se. Pla ctela aa ees = Se ee 15 max 18 max 
GRID-NO.Z INPUT Ao Oo Sige a a ee eee 3 max 3 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........ 100 max 100 maz 

Heater positive with respect to cathode......... 100. max 100 max 


Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.i-Cireuit Resistance: 
For fixed-bias operation.......... eis AN oom ne iis ge Aaah aeee & cove 0.01 maz 
. or Cathode-bias eperaton. fsa se cs es hee tne ne eee ee 0.5 max 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER— Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DC*PEATH ViOLTAGHY (Lee ee, eee eee 500 max 600 max 
DC GRID-No.3' VOLTAGE. (eset. ea terete 200 max 200 max 
DC«GRID-NG2Z VOETAGE. = 0 wate eens ns cen 250 max 250 max 
DUC GRIDEN O11 OLTAGH Goh) erate ae ots sets —200 max —200 max 
DG,» Prati URRENT: .2).)) fan ee oe cee eee 60 max 60 max 
DC. GRID-NO.L CURRENT o/cb Bae eee 7.5 max 7.5 max 
GATE LN PRET once tb anon ane ie an abe ig Set tone ot mace 25 max 33 max 
GERID-ITO.3, ERPUD I ccc, be sle als pean eae einen es nee ee 2 max 2 max 
GRID-NO.Z7INPORS oS ols oe eek ae we re eee ee 6 maz 6 max 
IPRA TH DISRIPA TION #1 oui. ¥. ho oe, wetter aaa eet ote cra. 10 max 13 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect. to cathode........ 100 max 100 maz 

Heater positive with respect to cathode......... 100 max 100 max 


volts 
ampere 
umhos 


py 
ppt 
ppt 


volts 
volts 


watts © 


watts 


volts 
volts 


megohm 
megohm 


Technical Data 


POWER PENTODE 


Thoriated-tungsten-filament type used as 
r{ power amplifier and oscillator. May be used 
with full input up to 20 Me and with reduced 
input up to 60 Me. Class C Telegraphy maxi- 
mum plate dissipation, CCS 125 watts. Requires 
Giant five-contact socket and may be operated 
in vertical position with base up or down, or in 
horizontal position with pins 2 and 5 in horizon- 
tal plane. OUTLINE 59, Outlines Section. Plate 


803 


shows a barely perceptible red color when tube is operated at maximum CCS ratings. The 803 is used 


principally for renewal purposes. 


PAREN TA OMTAGE JCACTDG). lors clone chauouel de alepeve setue cele ute tS oun eilchelaiee Wareceisesyeie 
PUICAGAPYN POCO WIRED TORE A coat ciscyca sone teXe oe ere g a ele Hie Reece ats, wt arid oat asin le Ce Anand eee in 6 
TRANSCONDUCTANCE (For plate current of 62.5 milliamperes)............. 
Dmect INTERELECTRODE CAPACITANCES: 
Grid-No.1 to plate (With external shielding). 05 Ja. 0. cide ces nce wes 
Grid, Non toduament, gridv Now, and erid NO.2). 0.8 ices cemien ce ees 
Plate to aiamens, grid NO.3;,aNG Pride NO.2 se ose ee aieieiss Hawes ao siss 


10 

5 

4000 
0.15 max 


17 
29 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


; and 
iMaximum-CCS Ratings: RF POWER AMPLIFIER—Class C FM Telephony 


ORE ETB a Vi EA GB ee sree hw Say eck Panic eho aa Sere a ara Oat wiles B eve Pls bas 
DCIGRIDIN 0.3 SViONTA GREe see Sele Leia iad lg ols’ 6 RUDE oe oo thd SATE Miey Salle he eels 
DCLGRID-N Oca OUDA GHIA etre oi pBasia: so aisl Bid lease kata tel svaiB olace © Bian pu ieee lols. one een e 
PD OuGRiS NO mVMOUEAGE = tenn sere iin okluk gen ata Sales is sites 6 totale esl «ohana ects s ars 
PD Ce PIA R ES GOR TING Is for a isis: o ndusucvavdiers etsusuorevsuepe LS ORs esas egw ee wonduens pereas euine 
DOD Grit TIN PN CT TRICEIN D2 c's, c1.0. cuewe dos bitue.elerencs secre thsi eusileveneceouafe akeront itis & avaraians 
EITAGL ENED ULSI GMM toes cacy casy ict cenaios ou cnci oneasérielouerenede Giletblienelloncus venusehatn ore Me ements 
Mer ALTE UI Sco MALE Ute ac Se en cis. ceva esther cueverohen ekcrerel «cae er ov oveke Sit, aust notbakorequnsy eve cedsses 
GRID NO we SUN UES pete ec cise o'susce «0s bcehebeei ei estate EO Rich re ern foes 
ESPACE MAO RE TESACEN GON oaeme ae che eel gre lovey «oxo fel ew owe eherie wus terans Alte Gre aletaneliene velsetenens (eyo 


POWER PENTODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 15 Me and with reduced 
input up to 80 Mc. Class C Telegraphy maxi- 
mum plate dissipation, CCS 40 watts, ICAS 50 
watts. Requires Small five-contact socket and 
may be operated in vertical position with base 
down, or in horizontal position with pins 2 and 
4in vertical plane. OUTLINE 51, Outlines Section. 


2000 max 
500 max 
600 max 

—500 max 
175 max 

50 max 
350 max 
10 max 
30 maz 
125 max 


volts 


amperes 


pmhos 


ppt 
put 
pp 


804 


Plate shows no color when tube is operated at maximum CCS or ICAS ratings. The 804 is used principally 


for renewal purposes. 


BTCAMENTRVOUTAGINE ORC) DC) 2 5 eoctice & crnetes SG eis Sheree: cvenetareial shay amianouernasy Winsor 
TTA MEINT TC URRUNT Ae. on. cere eins ROO Ee Ora res troaainis ole aucisees 
TRANSCONDUCTANCE (For plate current of 32 milliamperes) .............. 
DIRECT INTERELECTRODE CAPACITANCES: 


0.03 max 
13 
14 


ICAS 
1500 max 
200 max 
300 max 
—300 max 
100 max 
15 max 
150 maz 
5 max 
15 max 


Grid No.1 to plate (With external shielding) ........6....0.0..0.0005 
Grid Noweto filament, grid No.3,cand grid No.2. ta: 26 shoes deus. s 
Plate tomilament, grid: No.3svand gridsuNo.2 aa ieietera aed ate me cy os 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum Ratings: CCS 
ID CPP LATA OUTAGE a cats ca cick tic cit seletn cit ee cevesnls Meese 1250 maa 
DCG RIDN Oto eV OLTAGE oe oc ee de eee Gu ol Sie gayle vo cote alegre s 200 max 
DC HGRIDaN Olam VOLTAGE (Lhe eke ttle cies eons ote ete es 300 max 
DCEGRIETAIN Oss VOUTAGH Sf oo Ne gems cotine «se ee ee ee ee —300 max 
DCLELASE OCURREND lease ei clttea ei e canis cea sca ornate oes 95 max 
GRID NOrel CURRENT. vice ck ec eee eee eae eae 15 max 
EOLATE ONT CLE A coe cee Sie kee Pes ee, nla cate. Bal stories 120 max 
AGREED Oe ENE UT ak eee cuss aces ela yep ciate el blake o's testicle. s'atenals fy 5 max 
AERID-DLOM PUL ete cialets back or ere care ta oe ds MR oie aed 15 max 
PLATE DISSIPATION........ SC ee RE Oa ees 40 max 


50 max 


volts 
amperes 
pmhos 


wut 
put 
put 


————— RCA Transmitting Tubes 


POWER TRIODE 


Thoriated-tungsten-filament type 

805 used as af power amplifier and modu- 

lator and as rf power amplifier and 

oscillator. May be used with full input 

up to 30 Me. For Class C Telegraphy , 

operation at 45 Me, plate voltage and plate input should be reduced to 82 per cent 

of maximum ratings; at 80 Me, to 55 per cent. Class C Telegraphy maximum CC§S 

plate dissipation, 125 watts. Requires Jumbo four-contact socket and may be oper- 

ated in vertical position with base down, or in horizontal position with pins 1 and 3 

in vertical plane. OUTLINE 53, Outlines Section. Plate shows no color when tube is 
operated at maximum CCS ratings. 


EILAMONT V OLUAEE*CAG/ DC) 35, ch2 nee te rhe F.sns.o. Steet iat ance ata sn a eee 1 volts 
FILAMENT CURBAINTOY 2 o./75.5 Pie ce eats fon od On ie eee ek cee 3.25 amperes 
DIRECT INTERELECTRODE CAPACITANCES: : 
Grid to plate ashy. a nhc iee te eos athe Be ee ate tak eee 6.0 put 
Cricd COMM ATIAOR Gis 2a season steal eas cs hectare hae de ay Rae ome tao ee eee eee ors 1.8 put 
Plate to filaments it one he eas Ft cae a ee ee eee 9.0 put 
AF POWER AMPLIFIER AND MODULATOR—Class B 
Maximum CCS Ratings: : 

OC! PUATR VpGtaGH 2c cath hie os Dias oe ee eee 1500 max volts 
NEAXIMUM-SIGNAL DC PLATH CURRENTS joo oinecicicss tone eeeic plea wae ete 210 max ma 
NV AXIMUM-SHGNAT PLATH INPURS Eo ccc bie bine at oa eae ae 315 max watts 
PUA EM IGSEP AT EON «clo iar ee aR ihe Whe vebsv aioe RSI RORE COT renee neiaes a eree 125 max watts 

® Averaged over any audio-frequency cycle of sine-wave form. 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 

DUP UsrMP OLTAGE |. ys a gage ae was fas mss «2 amine moins 5 saan eee le 1500 max volts 
TCR RIM WOE TAGE 2 ain c cae AG Re Al oot ake MS ne Se eee el ee —500 max volts 
DC PLATE COURREN Taye cs Sie Seca a's ahr ae terce nied i areataee ane Otte ns ae eee 210 max ma 
DC GRID CURRENT..........- Tesfetanecidie'Ta aca lotcobaster iy sitiace tor or ty ox ial Ste ante e oreo een 70 max ma 
PEATE ENPOPS 2.05 0 acces Gen ae wee patae eae e eintese Tite Dione COE ae 315 maz watts 
PEATE DISSIPATION © sacks ores eres ke nae she sia icles aie eens aasdce galwostea su die otattie anes 125 max watts 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as ri 
power amplifier and oscillator. May be used 

806 with full input up to 30 Mc and with reduced in- 
put up to 100 Mc. Requires Jumbo four-contact 
socket and may be operated in vertical position 
only, base down. Maximum over-all length, 10 
inches; maximum diameter, 3-13/16 inches. Fil- 
ament volts (ac/dc), 5; amperes, 9.5. Direct in- 

terelectrode capacitances: grid to plate, 4 uuf; grid to filament, 5.6 yf; plate to filament, 0.4 yuf. Maxi- 
mumCCSratingsasAF POWERAMPLIFIERAND MODULATOR: dceplate volts, 3000mazx (ICAS,3300 
max); maximum-signal dc plate milliamperes, 200 max (ICAS, 250 max); maximum-signal plate input, 
500 max watts (ICAS, 825 max watts); plate dissipation, 150 maz watts (ICAS, 225 max watts). Maxi- 
mum CCS ratingsas RF POWER AMPLIFIER AND OSCILLATOR: de plate volts, 3000 maz (ICAS 
3300 max); de grid volts, -1000 maz; de plate milliamperes, 200 maz (ICAS, 305 maz); de grid milliam- 
peres, 50 max; plate input, 600 max watts (ICAS, 1000 max watts); plate dissipation, 150 max watts 
(ICAS, 225 max watts). Plate shows cherry-red color when tube is operated at maximum CCS ratings, 
and orange-red color at maximum ICAS ratings. The 806 is a DISCONTINUED type listed for refer- 
ence only. As a replacement, the 8000 is a similar type although not directly interchangeable. 
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Technical Data — 


BEAM POWER TUBE 


Heater-cathode type used as af 
power amplifier and modulator and as 807 
rf power amplifier and oscillator. May 
be used with full input up to 60 Me. 
: For Class C Telegraphy operation at 
80 ee as is voltage and: plate input should be reduced to 80 per cent of maximum 
ratings; at 125 Me, to 55 per cent. Class C Telegraphy maximum plate dissipation, 
CCS 25 watts, ICAS 30 watts. Requires Small five-contact socket and may be 
operated in any position. OUTLINE 34, Outlines Section, except has no bayonet pin. 
Plate shows no color when tube is operated at maximum CCS or ICAS ratings. 


HVATHREVOLTAGE CACKDC)INe cleiiclere tes concen cle gee aos ol ticle iee Sislavaigieceherelets 6.3 = 0.6 volts 
PETIA DESH AG UIVER BINT ree ie ieee cae cats ect rh ccnicass itirate el ar acs vel eh ae) shal ooh ¥ # coucheueroncuayte oh 0.9 ampere 
FLRANSCONDUCT ANG Ha (AD PROR:)M avarice eo 6 vue alenle Secloiave oo c's ig wlammows enone 6000 pmhos 
MuUucPACTOR, Grid 2Nio.2) to GridsNoslFt 5... «as aaneioeein: et meee es 8 
DrIrEctT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external shielding). ............0.cceceeee 0.2 max pul 
Grid No.1 to cathode, grid No.3, grid No.2, and heater............. 12 pul 
Plate to cathode, grid No.3, grid No.2, and heater.................. 7 ppl 


“ Plate and grid-No.2 volts, 250; grid-No.1 volts, -14. | 
**% Plate and grid-No.2 volts, 250; grid-No.1 volts, —20. 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 


Maximum Ratings: CCS ICAS 
PD) CRELATERY OLTAGE © ccgecesia de ae Ole wie ake cust als ele ela wes ow 600 max 750 max volts 
DCRR omy OUTAGE 0-1 scan Stuaite. sle a wate vio ae, ies le 300 max 300 inax volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®™................ 120 max 120 max ma 
MAXIMUM-SIGNAEEPLATE INPUTS) 208 055.502 oe ces ca ss 60 max 90 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT™. ... 2.2.2... ee eee 3.5 max 3.5 max watts 
IRCA TOTO TGST AILFONM petal i ier sesnte OMNES Be Gee lciek eo we ee ene 25 max 30 max watts 
PHAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ............. 135 max 135 max volts 

Heater positive with respect to cathode.............. 135 max 135 max volts 
Typical Operation (Values are for 2 tubes): CCS ICAS 
iW CAPlateaVoltag errs. 5:5... bce tte na omlners ae ecb 400 500 600 750 volts 
DC Grid-Notgy oltagels Olin ss Aotae «os ste oe eo els 300 300 300 300 volts 
DC Grid-No.1 Voltage .... AR Ee ae ae —-28 —30 —32 —35 volts 
Peak AF Grid-No.1-to-No.1 Wenace: Ose See Se 80 86 80 96 volts 
Aero-signal DG Plate Current. 6: 65 ve. aoe eee we 72 60 48 30 ma 
Maximum-Signal DC Plate Current............... 240 240 200 240 ma 
Zero-Signal DC Grid-No.2 Current................ 2 0.9 0.7 0.5 ma 
Maximum-Signal DC Grid-No.2 Current........... 20 20 18 20 ma 
Effective Load Resistance (Plate to plate)......... 3700 4600 6900 7300 ohms 
Maximum-Signal Driving Power (Approx.)......... 0.2 0.2 0.1 0.2 watt 
Maximum-Signal Power Output (Approx.)* ....... 55 75 8G 120 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.1-Circuit Resistance 
UNG VOsI TE GeVe Fel eI T (a4 acy ge 89 (0) Ane Geemarc, ht eee ee ee ee On Rs em IC ON 30000 max ohms 
HGRA MOMC= OLAS SOPCTACLON ant jrete Lets icc tee ei aed ia oat ces sia eee SE eh OF Not recommended 


® Averaged over any audio-frequency cycle of sine-wave form. 

t Preferably obtained from a separate source, or from the plate-voltage supply with a voltage divider. 
“ With zero-impedance driver and perfect regulation, plate-circuit distortion does not exceed 2 per cent. 
In prance, 2 Sept of plate voltage, grid-No.2 voltage, and grid-No.1 voltage should not be greater 
than 5 per cent, 5 per cent, and 3 per cent, respectively. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: ccs ICAS 

1D CARUA THY COLLAGE oc. tctocc as ccc eink ak iene Rene A475 maa 600 max volts 
DCG RTD= OLA aViOUTAGH «opi oo.chenetene ce icbsin Glealancuetuactiieceiels 800 max 300 max volts 
DCLG RIDANO AG VOLTAGE fine GLA sits cok sisceats ene caine a wlerets —200 max —200 max volts 
CUP LATE CURRENT sith iccracloseeie cays on eiciee Bre oe 83 max 100 maz ma 
WEMGRID=N Ot CURRENT ns) oer. benno Ow bla Se eels 5 max 5 maa ma 
1 £4 6 NCW a 2 ep Ren te BES a A hae SR 25 1 aR ee a ae 40 max 60 max watts 


= RCA Transmitting Tubes 


GRID-NO:2: INPUT. wo. Goto o> <0 cee ees cee cee 2.5 max 2.5 max watts 
PLATS DISSIPATION 25 3 iis 5' ois. Gere a Aha SSO we ala 16.5 max 25 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 135 max 135 max volts 
Heater positive with respect to cathode.............. 135 max 135 max volts 
Typical Operation: CCS ICAS 
DG Plate: Voltage. 2%. ; cae. e peice teers 325 400 475 600 volts ~ 
DG: Grid=No.2: Voltage 6 225 . were sein ee cenit 250 250 250 300 volts 
From series\resistor Of!) .. ic. cron ed wise slaw ob 12500 25000 28000 37500 ohms 
DC Grid-Nosk, Voltages <3... mek set, manna Sere -75 —75 —85 —85 volts 
Front rid-INO:!- resistor OL. 4 2. os) sgiste rele 5 ahs 21400 21400 21200 21200 ohms 
Peak RE Grid-No.t- Voltage. <P. i535... .2eeeoess 95 95 108 107 volts 
TG Plate! Currentes 65. tO Stes nate ek ee Ee 80 80 83 100 ma 
DG, Grd-No-Z; Garrent So 3S oa Mieco or wile shel sions 6 6 8 8 ma 
DC Grid-No.1 Current (Approx.)........ 3.5 TS 4 4 ma 
Driyme’ Power GAPPEOX.) .544) 5 osc 2s.+ circ © everest 0.3 0.3 0.4 0.4 watt 
Power Output (Appnex:) ee fein tea cis ik as loraectets 17 22 28 44 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-Nosl-Cireuitvltesistance 2. 0): Sus-3 rere s cieves elaine ee Bie sgt teen eens 30000 maz ohms 
Obtained preferably from separate source modulated along with the plate supply, or from the 
modulated plate supply through series resistor of value shown. 

4 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: ccs ICAS 
DG PEATE VOUTAGEH F.55, es Sree eteee 2. onc sid Bares haere Tae 600 max 750 max volts 
DG: GRIDINO22 VOLTAGES 2 NS aectoe en See ae ait ae gol eke 300 maz 300 max volts 
DC-GRID-N OD ViGETAGE 25 wip ik casio ww lape cies aah ceo ae —200 max ~200 maz volts 
DC PEATE CURRENT © o.i.c os cee oe Ghee 8 she cade a sce as 100 max 100 maz ma 
BC GRID-N GOA CURRENT cf eee ates oes die Fe diel rote mice 5 max 5 max ma 
POE ATIS A NEP CD cece chatice re ere ogee ie BING Rracst eles aide eal oud eaeiole 60 max 75 max watts 
GEID-NO.2ERPUT Se rater Ge co oe Te Palen shed oheistel tenets 3.5 max 3.5 max watts 
PLATEUDISSIPATION Ss oo cislaicSs norte iano celia) sic eaueeran ee 25 max 30 max watts 
PEAK HEATER-CATHODE VOLTAGE: ) 

Heater negative with respect to cathode.............. 135 max 135. max volts 

Heater positive with respect to cathode.............. 135 max 135 max volts 


AVERAGE PLATE CHARACTERISTICS 


TYPE 807 
E-=63 VOLTS 
GRID-N&2 VOLTS=250 


oe 
| 
ion GRID-N2I. V 
wg aenepae 


PLATE® MILLIAMPERES 


wired SESS 
ae = 


Q 200 400 600 800 1000 
PLATE VOLTS Sacik aaneee 
Typical Operation: CCS ICAS 
DG Plate: Veltavewr a0... ee¢ a oimne e's ee PRES 400 500 600 750 ~=—-volts 
DC Grid-No.2 Voltage® ......... abt Ph ap weed 5. a 250 250 250 250 -~=s volts 
From series resistor of...... te Ae EMS ak SEAT 19000 31000 44000 62000 ohms 


Technical Data 


DW Gtid-No ate Voltage.@ i Wee scred tes onc bckes aha ~45 ~45 45 -45 volts 
PION CTIA- NOL TeSISCOL ION savenecaes seven ad cenas-wkys 11200 11200 11200 11200 ohms 
Brom cathode resistor Ole cilsals cpeys wild ctsia cute as 400 400 400 400 ohms 

Peak RE Grid-Noct Voltage... eke hese ce ens 5 e's 65 65 65 65 volts 

x Pinte Gerten 2 cee le Set Ge ah, Sid oh eS 100 100 100 100 ma 

POCO rmlaN Ose COUITEN ts <2. e fame ake eine «a ee oh 8 8 8 8 ma 

DO Grid-N 0.1 (Current (A pprox:) 2 oo 5eac5 een ees 4 4 4 4 ma 

Drivin ore OWeM UA DDLOX:) Gs eres ce iim ep ciacin ee sieve tre 0.3 0.3 0.3 0.3 watt 

POWetLOuUcpHG GAD DLOS.) s lou.e. die clk halsis eis reise sidiela 25 32 40 54 watts - 

Maximum Circuit Values (CCS or ICAS conditions): 

ROR IOs PGI rev ECOSISCANCE Lor cs cose beieyclh 6 Ste als & wisialeis’ sta e's spd canes sysieiey 30000 max ohms 


® Obtained preferably from a separate source, from plate-voltage supply with a voltage divider, or 
through series resistor of value shown. Grid-No.2 voltage must not exceed 400 volts under key-up 
conditions. 

® Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


TYPICAL CHARACTERISTICS AVERAGE CHARACTERISTICS 
eh 
GRID-N@2 VOLTS=250 pepe | 


TYPE 807 
E¢=6.3 VOLTS 
GRIO-N22 VOLTS=250 


ram tS 
ss) Y aa 


GRID-N2I MILLIAMPERES 
GRID-N&2 MILLIAMPERES 


ras moe 
I 


0 100 200 300 400 
PLATE VOLTS PLATE VOLTS 
92CS-6244T3 92C8-6247T3 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 30 Mc and with reduced 
input up to 130 Mc. Requires Small four-con- 808 
tact socket and may be operated in vertical 
position only, base down. Maximum over-all 
length, 6-1/16 inches; maximum diameter, 
2-3/16 inches. Filament volts (ac/dc), 7.5; am- 
peres, 4. Direct interelectrode capacitances: 
grid to plate, 2.8 uf; grid to filament, 5.3 yuf; plate to filament, 0.25 yuf. Maximum CCS ratings as RF 
POWER AMPLIFIER AND OSCILLATOR, Class C Telegraphy: de plate volts, 1500 max; de grid 
volts, -400 max; de plate milliamperes, 150 maz; de grid milliamperes, 35 max; plate input, 200 max 
watts; plate dissipation, 50 maz watts. Plate shows cherry-red color when tube is operated at maximum 
CCS ratings. The 808 is a DISCONTINUED type listed for reference only. As a replacement, the 
812A is a similar type although not directly interchangeable. 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as rf power amplifier and oscilla- 809 
tor. May be used with full input up to 
60 Mc and with reduced input up to 
120 Me. Class C Telegraphy maximum 
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RCA Transmitting Tubes 


plate dissipation, CCS 25 watts, ICAS 30 watts. Requires Small four-contact socket 
and may be operated in vertical position with base down, or in horizontal position © 
with pins 1 and 4 in vertical plane. OUTLINE 44, Outlines Section. Plate shows no 
color when tube is operated at maximum CCS ratings, and shows a barely percepti- 
ble red color at maximum ICAS ratings. 


EXEAMENTOV OLTAGE (AC/DC) 25 ote oie heen ae Seis auecerals slatavenetencbete 6.3 volts 
PILAMUNT "CURRENTS Gas 6 5.he ne oe ain Soin err Pee ta ae Res PS BEKO 7: 2.5 amperes 
AMPLIFICATION (ACTOR is datie even oe acronis eee eualereie co lexexets cise ieqsasaeietee 55 
DIRECT INTERELECTRODE CAPACITANCES: 
Gridstomplate wo eee Pekis es ee eee ee Se te ae eee Gru ppt 
Gridzto: filament Sok cane Sasietee obs ihe. oyars ate “ciete eles ate cree oe ation Bee pul 
Plateito-filamentey ss Sissons Saeko ih ae ae ec Sook 0.9 upl 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum Ratings: ccs ICAS 
DCA TR VOLTAGE fag a Bs asdess OSS 2 hoes UO OL : 750 max 1000 max volts 
DGIGRID VOLTAGE St .-ca iceticins Besa. nee —-200 max —-200 max volts 
DCCPCATH CUBRBENTS ASS cicctoctr ore one Care rie 100 max 100 maz ma 
i) CAGRTS: CORRENT.. 4c. Soe et a ee Bee 35 maz 35 max ma 
BLATE ANP Uo ts dikes srataiette eked Sine cee ae cee ee 75 maz 100 max watts 
PLATE DISSIBATION Ma 3s ose oe ee eee ee oo as bem ae 25 max 30 max watts 
POWER TRIODE r 
Thoriated-tungsten-filament type 
810 used as af power amplifier and modu- G 
lator and as rf power amplifier and os- 


cillator. May be used with full input 

up to 30 Me and with reduced input 
up to 100 Mc. Class C Telegraphy maximum plate dissipation, ccs. 125 watts, 
ICAS 175 watts. Requires Jumbo four-contact socket and may be operated in ver- 
tical position with base down, or in horizontal position with pins 1 and 2 in vertical 
plane. OUTLINE 55, Outlines Section. Plate shows a barely perceptible red color when 
tube is operated at maximum CCS ratings, and shows a cherry-red color at maxi- 
mum ICAS ratings. 


NC 


BTUAMENT? VOLTAGE (AC/DC) ® oso, ons hae co Se Ee ee 10 volts 
PIEAMENT, CUORRBME)\ hoe o.oo os We tat tees ioc seg ae ee 4.5 amperes 
AMPEIPICA TION HGEACTORS 5 205-8 2 ee ree se ee en ep cera ain ae ens 36 
DIRECT INTERELECTRODE CAPACITANCES 
Gridtteiplate > 726 2 ee ee se Oe ee en eared 489 Saag GAS 4.8 pul 
(arid to filament Bere ctey cee ote ree ee ee ee ae eee 8.7 pl 
Platerto filamente.35, OR ee eae ere te te ee ee ee ae 12 put 


AF POWER AMPLIFIER AND MODULATOR—Class 8 


Maximum Ratings: CEs ICAS 

DC PEATRHAV OLDAGE fy =e ene: ai et ee oe eee 2500 max 2750 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT™..............-2 250 max 250 max ma 
MAXIMUM-SIGNAL PLATHINEUTSs 345 3-032 2 eee A25 max 510 max watts 
PLATE\DISSIPATIONM © stig. pct sen et ee eee peed 125 max 175 max watts 


™ Averaged over any audio-frequency cycle of sine-wave form. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: CCS ICAS 

DC PEATE VOLTAGE)... tLe oa a ee eee 1600 max 2000 max volts 
DC ‘GRIDVOLPAGE. Anco ek eee ee —500 max —500 max volts 
IDC PEATENGRIRR ENT). tes. ecraunetes as ae ie ee ee a ee 210 maz 250. max ma 
DC GRID CURRENT 302 eee eee 70 max 75 max ma 
PLATE INPUT: 5 Files go eee RO a ee ae 335 max 500 max watts 
PLA TH IDISSIPATION:A, 02s. « Aer ee ee ee ee 85 max 125 max watts 


eet SPCC DIG joe 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


: and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: ccs 
era A TRE VIOP PAGE fc) l als eas fo: cs haa otetiarts «hh mon Bat Lek oe 2000 max 
TOG GRID WOMUAGH. (6 5 eh srs pieced ears any, sic agceavarnns bukser ths a it Sa —500 max 
PSE UAT TAS UBREIN TT Maths) fais c sea e Gb aero pcerere iors’ s od ble ecelaherg 250 max 

Seat Were CE ROTT DS COMIECES GIN Ee va) ct bs Sisal esl aratah elle: plalenalbanelvarty te metres sevveite Mires T0 max 

aud Ect Ne lg Bog ) Opec ca cr Mire Sts 500 max 
PAPE vISSIE ATION Gis ter ooh Poe Ao aia clp Dae Gade s Kale. s aes 125 max 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 
lator and as rf power amplifier and os- 
cillator. May be used with full input 
up to 30 Mc and with reduced input 


ICAS 
2500 max 
—500 max 

300 maa 

75 max 

750 max 

175 max 


SIIA 


“up to 100 Me. Class C Telegraphy maximum plate dissipation, CCS 45 watts, 


_ICAS 65 watts. 


PIA MPT Oey OLENA GMECACs DC) cite teeters oe ute deco) gece brs lotein eters eee 6 a8 ee 
SCRANTON SUNG LIER BUND ter te Nel te tes Maus sas allginlal ae Glin aa taoel 6 hal el's 16a fol eeesl 6 ln etrailer 
OPPO ASCE NG CUAGIDOR Sane ie Pui iie b's (i lee’ «(e soeue 6/0 adaiecn’s a stnialislei eps s 


Direct INTERELECTRODE CAPACITANCES: 


ee  D 


Oded I oa lola Rae laos a5 aim ua oe pa s.8.8 8 pints 8 CR os B81 wo Ne 
ArT REC MIS A TTIOI Gear RT eas cuchs iccoisla ae orale STOLE aes his ote ate Meera a a7eh el alia ate%e 
aL se teMUCiMEt ck TTR CTI Gee aac eee cic se ake oe mle moliet lial ie) @: wife i ott s WE Baa oe Silene. oes ae g's 


* Grid volts,-1; plate milliamperes, 20. 


AF POWER AMPLIFIER AND MODULATOR—Class B 


Maximum Ratings: CCS 

POS rATE LV OLTAGH 260. ac5c0 a acheter Sep wes 1250 max 
MAaXIMUM-SIGNAL DC PLATE CURRENT®.... 175 maz 
MAXIMUM-SIGNAL PLATE INPUT!........... 165 maz 
PEAT DISSIPATION...) sc icicls suebnignesetens wets 45 maz 


Typical Operation (Values are for 2 tubes): 


PGC Pla pen oles ears wiicvan. Bate Bas ares Pw aS ile 750 1250 
PI CRGTIGBV OLA GOT. oo. crest: eco sector ogielete one 0 0 
Peak AF Grid-to-Grid Voltage............ LOT 9145 
Zero-Signal DC Plate Current............ 32 50 
Maximum-Signal DC Plate Current....... 350 260 
Effective Load Resistance (Plate to plate).. 5100 12400 
Maximum-Signal Driving Power (Approx.). OTe BS 
Maximum-Signal Power Output (Approx.).. 178 235 


" Averaged over any audio-frequency cycle of sine-wave form. 
+ For ac filament supply. 


LINEAR RF POWER AMPILFIER—Class AB2 
Single-Sideband Suppressed-Carrier Service 


Maximum Ratings: Up to 80 Mc 

PVGePEA TE OMIOL TAGE raiicice Soe ciate ob ncn wie aia s.e Rastinnaist whale Boia. dl» 
DC PLATE CURRENT AT PEAK OF ENVELOPE............5-- 
PETTY CCIE Dts ei iccacoeclgr oe ctece: arate Mitch (nt nfb tore tons Gr atoseryietatetetaite 
DC PLATE INPUT AT PEAK OF ENVELOPE... ... 2.0% cee ree 
PEATE LIISSTE ATER be Sele ely alls aio c ils clathl oho lola. ite totatotanalaletet ete! ate 


Typical Operation with Two-Tone Moduiation at 30 Me:t 


WYSE CG Re. NiO ede cee ORS tray ees ena RON 
DOG MMV GLLAR Oa re als oe cite -xmisieisa sis 0 piloted BERG eile VIN ei 4ne 
Zero-Signal DC Plate Current....... 0.06.2 + sees ween reece 
Effective RF Load Resistance. ........-.- +. steer eee ee eces 


CCS 
1250 max 
175 max 
50 max 
165 max 
45 max 


ICAS 
1500 max 
175 max 
235 max 

65 max 


1250 1500 
Q .. -4.5 
175 170 
54 32 
350 313 
9200 12400 
6 4.4 
310 340 


ICAS 
1500 max 
175 max 
50 max 
235 max 
60 max 


1500 
~4.5 

16 
6000 


volts 
amperes 


upt 
up 
uu 


volts 
ma 
watts 
watts 


volts 
volts 
volts 
ma 
ma 
ohms 
watts 
watts 


volts 
volts 
ma 
ohms 


RCA Transmitting Tubes 


DC Plate Current: 


Peak: Etivelope: theo sins ore cee Doe lee ere shale 130 157 ma 

A VOPaze on: 5s ¥ dsaya dis baler ate tcre Sata ie renee ne niet ate 91 110 ma 
Average DC: Grid '‘@urrentss yo 24.ce sos tee e es 20 20 ma. 
Peak-Envelope Driver Power Output (Approx.)4............ 7 8 watts 
Output-Circuit@iticiency (Approx) asc6 sheen oe eek 90 90 % 
Distortion Products Level:* 

PPhirdQOrderca es. ee oa tee Se erat Seach cases —26 —25 db 

Bh Order wee oe che ae es eal ee tek. clc -32 —30 db 
Useful Power Output (Approx.):% 

Peak Hu velopercts secre pore Pe ee eae eee eines 120 160 watts 

A VOPRIE 4G Ecce oy nal Eee AS CR oP 60 80 watts 


t Two-Tone Modulation operation refers to that class of amplifier service in which the input consists of 
two equal monofrequency rf signals having constant amplitude. These signals are produeed in a single- 
sideband suppressed-carrier system when two equal-and-constant amplitude audio frequencies are ap- 
plied to the input of the system. 


© Obtained preferably from a separate, well-regulated supply. 

* Driver power output represents circuit losses and is the actual power measured at input to the grid 
circuit. The actual power required depends on the operating frequency and the circuit used. 

* Referenced to either of the two tones and without the use of feedback to enhance linearity. 

* This value of useful power is measured at load of output circuit having indicated efficiency. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: CCS ICAS 
EWG T LRTE VORTAC nies aos snk fe ee a ee ee eee 1000 max 1250 max volts 
DGD VORTAGU Ss ract See a hes oe NS eer ea oe a) —200 max —200 max volts 
DGrPLrATE SURRENT 23) Soho eee ee ee ee 125 max 150 max ma 
DG GRD -CURRENT 9 356 ws soles osc aoe eee ee 50 max 50 maz ma ~ 
(PRAT INDUTO Stee oe eee ine ec eo eae 115 maz 175 max ~ watts 
PEATE) DISSIPATION). one eee nee. Menmecicg mastic. 30 max 45 max watts 
Typical Operation: 
DCIIGGN OLLTAPGSE OT Oe a ee cine core aie PHT EE 1000 1250 - volts 
DG"Ghid Voltage} 2 socks 6 deen Rreraie rere ticles te tave-cterev ere —55 -120 volts 
MPOUseMGsresistOn Oli es oc « ele ree oe ne Sane See ; 1200 2700 ohms 
Peak RE Grid olttige 22 eee ae oo ee eee ee 150 250 volts 
DG -Plate Wrtrreute reco Aeon 4. EEE OR Ee oo Steen tees 115 7406— ma 
DC Gud\ Current CAGprox.).. 7 sc cee see wee eee der. 45 45 | ma 
Driving*Power Approx.) 3. veel ee ae oe ee, 2 eee 6.1 10 watts 
Pewen Output pprox:))- es es Sa oc te ee ee &8 135 watts 


6 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 
supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: eS ICAS 
DCPPLATH EV ODTAGE eared 2 io a enn ae ee 1250 max 1500 maz volts 
DC. GRID. VOLTAGE ffia ts eye cea ce SE ee —200 max —200 maz volts 
DC: PEATE CURRENT: 2). Se Geb oe colo ne eee 175 max 175 max ma 
DC {GRID) CURRENT a Aico iene ae tetarciaee | aa nC Oe 50 max 50 max ma 
PLATE ENPUTT Ae ae oc a one ene See oe 175 maz 260 max watts 
PLATE. DISSIPATION c5-5-s coe ae ate Saiels alate oncietpiniets'< 45 max 65 max watts 
Typical Operation: 
DC PItecVieiiaget ny Shin mu hoteduns «eater eee a atin 1250 1500 volts 
ID GpGridt Voltage gee ay. cots co Rene eee eee —50 —70 - volts 

rom eTiG TesislOr OL. we cee sae: aCe ee 1100 1750 ohms 

Wronvcatnode resistor Ol. 5. ee Ss ee a ne 270 330 ohms 
Peak RE:Gridsy oltage 5.4. sac Pe oe ee eee 140 175 volts 
DG.BlaterCarrent ee ees wine coe Stee aoe ee 140 1%8 ma 
DCrGridiCarrentwApprox.).. co es ook oak oe eee 45 40 ma 
Driving /PowenWApprox.) ceases eee ee eee 5.7 Be watts 
Power Outputi(Approx,)i., cian ce 6 nei eee Dee ee eee 135 200 watts 


@ Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 
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ptt AVERAGE CHARACTERISTICS 


TYPE BII-A 
€4=6.3 VOLTS OC 


PLATE(I,)OR GRID(Ic) MILLIAMPERES 


00 3400 
PLATE VOLTS(E,) 92CM~ 60787 
OPERATING CONSIDERATIONS 


Type 811A requires Small four-contact socket and may be operated in vertical 
position with base down, or in horizontal position with pins 1 and 4in vertical plane. 
OUTLINE 42, Outlines Section. 

For operation at 60 Me, plate voltage and plate input should be reduced to 89 
per cent of maximum ratings; at 80 Me, to 70 per cent; at 100 Me, to 55 per cent. 
Plate shows no color when tube is operated at maximum CCS ratings, and shows 
a barely perceptible red color at maximum ICAS ratings. 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 
lator and as rf power amplifier and os- 8] 2? A 
cillator. May be used with full input 
up to 80 Me and with reduced input 
up to 100 Mc. Class C Telegraphy maximum plate dissipation, CCS 45 watts, ICAS 
65 watts. 


PIVAMPN TA VOU TAGE (AC/DC) sen syy cucle ss o[o' Fo Sr ereis stele goo Fim selee ei wialtia cinlsin® eine «8 6.3 volts 
BTLAMEN TEOUIR EE Nico bso c Lihat ie cn cueee to ee eis Sage Glare elie: aieuaMaioiy vi etel Aue ve. a tare, ailey'a 4 amperes 
IMPLICATIONS ACTOR © nee cease oie ese hale, eceie eea) onl 419, 5 ol spun beLssne.e deasieiecbe 29 
DIRECT INTERELECTRODE CAPACITANCES: 
Pia Plate. ee Vs AO Niegsie ww dele Wie eg wa sine sible ee as Sioa oe Sep Was 5.5 pf 
lets File rl OTE ee ety, Ney once le ecsa hallo e EES ioe doy es) ste cua, Wetoys, slieceiio sues 5.4 wee 
POR eant Gili are Ge cee tees ene ai eke sete oh dn tale, S ipa ca'e, quate wie apeMaieys, ote ere 0.77 put 


*Grid volts, -30; plate milliamperes, 30. 


AF POWER AMPLIFIER AND MODULATOR—Class B 


Maximum Ratings: ccs ICAS 

TVG PUA AV OL TAGE ei ne San abn onn atede bs. aie e epee Saree ballets 1250 max 1500 imax volts 
MAXIMUM-SIGNAL DC PLATE CURRENT™.......-.+-++--- 175 max 175 max ma 
MAXIMUM-SIGNAL PLATE INPUTS 08 ck Se a eee tale 165 max 235 maa watts 
GATE OIDISSIPA TION cli) cee aie atepneiits items folie: Frog a i) 0) isfiens 2.» 45 max 65 max watts 
Typical Operation (Values are for 2 tubes): 

DC Plate Voltage. 2... 6 nae sens Fe cee ss oes oes one + 1250 1500 volts 
PVCIGrIiGuVoltagepin cee ct eae ese sie eine a ais ss —40 —48 volts 
Peak AF Grid-to-Grid Voltage. . on cscs eee cet weres 225 270 volts 
Zero-Signal DC Plate Current. .......... 22 cere en ec eees 22 28 ma 
Maximum-Signal DC Plate Current..........-..+++-+:> 260 310 ma 
Effective Load Resistance (Plate to plate).....,......... 12200 13200 ohms 
Maximum-Signal Driving Power (Approx.).........++++- 3.5 5 watts 
Maximum-Signal Power Output (Approx.)......-..++-++> 235 340 watts 


™ Averaged over any audio-frequency cycle of sine-wave form, 
+ For ac filament supply. 
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RCA Transmitting Tubes | 2 
PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum Ratings: acs ICAS 
DC PEARS ViGUTAGH). c 2002. acclimate Wee er Ge cee eee ote 1000 max 1250 max volts 
DCUAGRID VOLTAGE 13... At wots Saas sleet eon ee —200 maz ~200 max volts 
PMG PATH CURRENT oi ou srelers odors alte latin eee Se tise 125 max 150 max ma 
POC GRE, (5 EBREEINIISS needa ox cgcntca Gace ows txvtrotcen cnet naeteebons onetes hy 35 max 35 max ma 
PEATE SUN BUT State = She a. es/ cote akets cee eee ee CMa 115 maz 175 max watts 
PERI ISISSIPREION tine cso. e hetis greece ch et ne nts alee 30 max 45 max watts 
Typical Operation: 
DC Plate Moltage so... tee oot reer eee. TAPER EACH = ees 1000 1250 volts 
DCG TIGEV Ola OG t eae eae tc 8 viet Sinead, Pec cer na eae -110 —115 volts 
EUR GIT Gwe CSISUOT: OF cas oe Beato cri yeeeee ais vad uone onictaus s Dieta 3400 3300 ohms 
IPRals WBS GE OMare aorlin cant ees. Race Soc scces ous ole Mieteas 220 240 volts 
DC Plate Guyrent cacy beeen co as che cee Ses wd eee 115 140 ma 
BC eGrids Curren tat MpypLox- ic doth cack etm ak ier os theres sek ie 33 35 ma 
ITIVING AG WEE ADTOR) 115 2,00 ts.s sik A utire otal alters 6.6 126 watts 
POWEersOUcpUub. CAD PORK) = enh ious hes oe a a eee 85 130 watts 


46 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 


supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS 

DGC BEATCUVOL TA GH Agate. autos © aalcre cs. Bers arin See 1250 max 
IGA RI AWOLBAGE Wasa. arg. hang fs oc 2 ooneeres tre tere Neon —200 max 
WGSBUATE OURRENTS tity sho iic ke ct. ke OK cea aries 175 max 
BY (CACTI AS EIIREIN Digg Oe ei CR At lie otc. ci'os. cteicieun Rio ROS che 35 max 
PITH ANE GTS, Mi fe Folate ae ston s os Be va Sek a ORS Re 175 max 
PHATE: DISSIPATION... 2 ..2.006 080.0: sie leighets 1s Rta a telah wieeta: 45 max 


Typical Operation: 


DCePlatemyOlumee ie... ca cle a o's Se ee ee a eee 1250 
DC. Grid Voltages .......: Hew da aMatS & ichipite Ya pee enaceisey ob. e052 OR —90 

BYom. Pree resistorsol scr 4 Meese ce ea oe 3000 

FPrOIMsCALNOGEIEOSISEOT (Ols. « .s0se8- tine ood Me oudicce sasreaoroarec 530 
Peak RPSG rIGeVOlrages <4 ccs «os vsteeso cum nctite Ce oraseas bon 200 
DCEBIREEAG Brren tra. | aces oe ee ee de ee oe a ee 149 
DC Grad Current CA ppraxt) a 82. 24 ee, Lee Be 30 
Drvane Rewer CADDTOX.) 2 otdccats Paine tid war aldose eles ae 5.4 
EO WET CO MALELER (GND ISCOXS)) ik e's a cai a a hc rise divee Ai OS 130 


é Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


AVERAGE CHARACTERISTICS 


PLATE (14) OR GRIDO(Ic) MILLIAMPERES 


PLATE VOLTS (€4%) 


132 


ICAS 
1500 max 
—200 max 

175 max 

35 max 

260 max 

65 max 


1500 
~120 
4000 
590 
240 
173 
30 
6.5 
190 


920M ~-6074T) 


volts 
volts 
ma 
ma 
watts 
watts 


volts 
volts 
ohms 
ohms 
volts 
ma 
ma 
watts 
watta 


Technical Data 


OPERATING CONSIDERATIONS 


Type 812A requires Small four-contact socket and may be operated in vertical 
position with base down, or in horizontal position with pins 1 and 4 in vertical plane. 
OUTLINE 42, Outlines Section. 

For éperation at 60 Me, plate voltage and plate input should be reduced to 89 
per cent of maximum ratings; at 80 Me, to 70 per cent; at 100 Mc, to 55 per cent. 
Plate shows no color when tube is operated at maximum CCS ratings, and shows 
a barely perceptible red color at maximum ICAS ratings. 

When the 812A is used in the final amplifier or a preceding stage of a trans- 
mitter designed for break-in operation and oscillator keying, a small amount of 
fixed bias must be used to maintain the plate current at a safe value. With a plate 
voltage of 1500 volts, a fixed bias of at least —45 volts should be used. 


BEAM POWER TUBE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 81 3 
lator and as rf power amplifier and os- 
cillator. May be used with full input 
up to 30 Me and with reduced input 
up to 120 Me. Class C Telegraphy maximum plate dissipation, CCS 100 watts| 
ICAS 125 watts. 


Pe ENCE OW VOLTAGES CAC DO). ys 2, so arensidyblaslacs els s sse « HovSUs a.bve oe cate walmera’a 10 volts 
EE TAU NI TURCO LO ERIC EG NUT Caledon steerer ere uah sonv’cch conch eae is vost ectideins wital oils tire twat ooo hate 5 amperes 
PUIVAINGC ONNDUI CTIA ORIG a ag O50 Sea ayartucr vorsicleteee tops tenie aah elven Moe thon te 3750 pmhos 
Niu nAGTOR Grid No.2 to Grid vNom* tr oun. oo cae sliruie slob coe alone 8.5 
DiREcT INTERELECTRODE CAPACITANCES: . 

GINO MI SL OUI Ate), see wat: crete to nee veratreonioicte ec rote ae coe steneu nia aetokon: aie 0.25 max ppd 
Grid No.1 to filament, grid No.3, internal shield, grid No.2, and base shell 16.3 yn 
Plate to filament, grid No.3, internal shield, grid No.2, and base shell... 14 peu 


* Plate volts, 2000; grid-No.2 volts, 400; plate milliamperes, 50. 


AF POWER AMPLIFIER AND MODULATOR—Class AB} 


Maximum Ratings: CCS ICAS 

HS) GM IRAWAEE EV IS CUA GIS a ave fait) ev ares ode eusier oiler a adie fetiokekets tote 2250 max 2500 max volts 
DC Griv-No.2 VOLTAGE... . 3 si waiiie Tap lps espe l 1100 max 1100 maz volts 
MAXIMUM-SIGNAL DC PLATE CURRENT". SS ee Bahr aeeea 180 max 225 max ma 
MAXIMUM-SIGNAL PLATE INPUT®. .. 2.00... t eee ees 360 max 450 masz watts 
MAXIMUM-SIGNAL DC Grip-No.2 INPUT™............ 22 max 22 max watts 
ATE SOISSEOA TION Jc 15 hens ct ahotturie are.» hieiwis ie aieks oc-araetes 100 max 125 max watts 


Typical Operation (Values are for 2 tubes): 


AO CPPIRGCEViOLEAGE s 3.1! PAGTaS soe cele eee he 1500 2000. 2250 2500 volts 
A CAG TINGS UViOlLA ROS ills. vic Weiss ee-slcae oe 0 0 0 0 volts 
WDC Grid NOsstV OUAGEL. occu es esis Ee ee che teld 750 150 > 22750 750 volts 
PO TRG* OL NV OULAL OY 2S sae. edge 'oxepatle » ols Tones —85 —90 —95 —95 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage..... 160 160 +~=170 180 volts 
Zero-Signal DC Plate Current............... 50 50 . 20 50 ma 
Maximum-Signal DC Plate Current.......... 305 265 255. 290 ma 
Zero-Signal DC Grid-No.2 Current........... 2 2 Pe 2 ma 
Maximum-Signal DC Grid-No.2 Current...... _ 45 43 53 54 ma 
Effective Load Resistance (Plate to plate).... 9300 16000 20000 19000 ohms 
Maximum-Signal Driving Power (Approx.).... 0 0 ~-10 0 watts 
Maximum-Signal Power Output (Approx.).... 260 335 380 490 watts 
Maximum Circuit Values (CCS or ICAS conditions): 

Grid NOs Circuit ELeSISCANICE =, siernis sc a-eie iene orci kota ollatencl ane ells oteiereiele tho eleieig » ¢ 30000 max ohms 


™ Averaged over any audio-frequency cycle of sine-wave form. 

“Grid No.8 should be connected to the mid-tap on the filament-transformer secondary winding or to 
the negative end of a filament operated on de. 

t Preferably obtained from a separate source or from the plate-voltage supply with a voltage divider. 
+ For ae filament supply. 


133 


we 


— 


<n RTD sen 


RCA Transmitting Tubes 


PLATE-MODULATED PUSH-PULL. RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: CCS ICAS 

DC PrAtH Y OLPAGCH Aetna ae oe ee eee 1600 max 2000 max volts 
DC GRD-NO.2sV OLTAGE. is abe ee ee ea eee 400 max 400 maz volts 
RG ‘GRID-IND. PW OLTAGE Basie salto Saha idens ease ie eee —300 max ~—300 maz yolts 
IC) PLAT CURRIN TE ieee vie cock: « ae ee cn acinar ees oe _ 150 max 200 max’ ma 
DC GRD-No;1. CURRENT; 2 fend +S wh ate eee eile aes 25 max 30 max ma 
RAE ATI EMEP UT ici circ ini ol nunleealia en i'n boat ene eae ee Suen baer a 240 max 400 max watts 
PRI NOL2ENPOUT tae v fa Coe Be cee Poe au ae aa 15 max 20 max watts 


PLATH. DISSIPATION: ic te, oe As Sais Restos aes cb tates eens 67 max 100 max watts 


Typical Operation: 
Cs Plate Voltage ate oats ake suatate in eG b wks of guckivie’ epaceceed 1250 1600 2000 volts 


Cy GTIG-N Oss. V OLUR PE ee con stele oc oie etna sitive 0 0 0 volts 
9G Grid-Noz Veltage$ 133522 eS ee ea eee 300 300 350 voits 
ny BYTOM SCriCM TESISEOE Ola. a.o ace Stabs week eee 27000 43000 41000 ohms 
HC: Grid-No-b Voltage oasa. teres ciel as oe nee —160 -160 -175 volts 

Promprid-INOssTesIstORIObor eos ae inne ter ee te 12500 13500 11000 ohms 
Peak RE Grid-No: Lev olavtes a co oe hee esis ws cera alae 250 250 300 volts 
iC Plate: Currents. hors oo. ohn ee eee 150 150 200 ma 
HC Grid-Noi2: Currents 7.72. ee ee. ee SA 35 30 40 ma 
HC Grid-Nols Current CApprox.y eo ce toe eee ts cee 13 12 16 ma 
AITIVING LO WEE COUDT OX, ieee scutes ecstasy ae pe rein eee eet TALK 4.3 watts 
Power Output.(Approxdicec Joe saide ele bods one 140 180 300 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No:i-Cirenit' Resistance 009408 «cide se he rie ee On ecu amaa ee Te 30000 maz ohms 
4“ Grid No.3 should be connected to the mid-tap on the filament-transformer secondary winding or to 
the negative end of a filament operated on de. 

@ Obtained preferably from separate source modulated along with the plate supply, or from the modu- 
lated plate supply through series resistor of value shown for each operating condition. 


5 Obtained from a grid-No.1 resistor of yalue shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DC PLATE VOLTAGE: Se AE Joey et wee oe oes 2000 max 2250 max volts 
DC GRENGI2 Wh OLTAGH isos os ee aera Ne See es 400 maz 400 max volta 
DC ‘GREDENIGAS VODEAGH | Fie ce eatus 0. uaic ore cde aie eet cree = -300 max -300 max volts 
DC PEATHAGURRENT Ao. crscicintes ome Sera ais nae Raipur iets eres was 180 max 225 max ma 
DC GRID-NOLE-GURBENT . hc extt mk ibiebiidee s oe Pen ts 25 max 30 max ma 
PLATE SINPUIR 2 ayer iccinrs ts bases eae) diate tela eats shatelecain eo etene 360 max 500 max watts 
GRID-NO.ZeINPRTN | cohen Sa nce oR ee nets Nee See aia yale 22 max 22 max watts 
PLATE: DISSIPATION 3 cicic cai Ok bs RRR hoe a ae 100 max 125 max watts 
Typical Operation: 
DC Plate Voellaves cee tace eernpaceite ates 1250 1500 2000 2250 volts 
DC Grid- Ngo VeOuReer ere bien 3 beens 0 0 0 0 volts 
DC Grid-Nos Voltage Sees of oe bee 300 300 400 400 volts 

From Seriescneaiston ols 21.26 ots Sr 27000 40000 36000 46000 ohms 
DC Grid-MowsVottager ts =. aeons ~75 -90 -1290 -155 volts 

From grid-No.1 resistor of....... Pe ees 6000 7500 12000 10000 ohms 

From cathode resistor Of. ......cc00-.0+0:- 330 400 520 565 ohms 
Peak RF Grid-No.1 “bone anbote ccdic- Demet ee oats 160 175 205 275 volts 
DC Plate Current. sacked ahackyeue! ask tl euiee One telereee 180 180 180 220 ma 
DC Grid-No.2 Gurnee Poe ee eee 35 30 45 40 ma 
DC Grid-No.1 Current (Approx.)............. te 12 12 10 15 ma 
Driving Power (Approx.).......e+--. neha teks 1 bby 6 e Kes Bere ot Coon 4.0 watts 
Power OutprexApprox.) 2....4 ou cease eames 170,; ~~ 210 275 375 watts 


Maximum Circuit Values: 

Grid-N 0.1-GinetittetesiseaNiGe oe 5 oc c.c bie, stes +3 bre ote ce nds oe ee ee 30000 max ohms 
“Grid No.3 should be connected to the mid-tap on the filament-transformer secondary winding or to 
the negative end of a filament operated on de. 

@ Obtained from separate source, from plate-voltage supply with a voltage divider, or through series 
resistor of value shown for each operating condition. Grid-N o. 2 voltage must not exceed 800 volts under 
key-up conditions. 

+ For ac filament supply. 

® Obtained from a grid-No.1 resistor, from cathode resistor, or ae a combination of grid-No.1 resistor 
with either fixed supply or cathode resistor. If preceding stage is keyed, bias must be obtained partially 
from a fixed supply to limit the plate current and plate dissipation to a safe value. 
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. AVERAGE CHARACTERISTICS 


eee 
Rp oe ea 
2 se aa a 


1.0 


TYPE 8I3 
Eg= 10 VOLTS 0C 

GRID-N@ 2 VOLTS = 300 
GRID N& 3 CONNECTED 
TO FILAMENT (-) 


PLATE (14) OR GRIO-NS2Z (f¢ 9) AMPERES 


6 250 500 750 1000 1250 1500 1750 2000 
PLATE VOLTS 92CM- 406772 


AVERAGE CHARACTERISTICS 


E¢=10 VOLTS oC 

GRID-N® 2 VOLTS = 300 

100}- GRID N® 3 CONNECTED 
TO FILAMENT (-) 


40 VOLTS E¢y=+1007 


GRID-N2 J MILLIAMPERES 
o 
o 


100 200 300. 400 
PLATE VOLTS 
92CM- 49697, 


OPERATING CONSIDERATIONS 


The 813 requires Giant seven-contact socket and may be operated in vertical 
position with base up or down, or in horizontal position with pins 2 and 6 in vertical 
plane. OUTLINE 49, Outlines Section. 

For operation at 45 Me, plate voltage and plate input should be reduced to 87 
per cent of maximum ratings; at 60 Mc, to 75 per cent; at 120 Me, to 50 per cent. 
Plate shows no color when tube is operated at maximum CCS or ICAS ratings. 


BEAM POWER TUBE 


Thoriated-tungsten-filament type 
used as rf power amplifier and oscilla- 
tor. May be used with full input up to 814 
30 Me. For operation at 50 Me, plate 
voltage and plate input should be re- 
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duced to 80 per cent; at 75 Mc, to 64 per cent. Class C Telegraphy maximum plate 
dissipation, CCS 50 watts, ICAS 65 watts. Requires Small five-contact socket and - 
may be operated in vertical position with base down, or in horizontal position with 
pins 2 and 4 in vertical plane. OUTLINE 51, Outlines Section. Plate shows no color 
when tube is operated at maximum CCS ratings, and shows a barely perceptible 
red color at maximum ICAS ratings. 


EILAMENT: VOLTAGE (AC/DC). - utotny decane s Gabestias co ab kc eens ee 10 volts 
PULUAMEINT? CODING 1s 2 ce Oe ae | ee oe a ee 3°25 : amperes 
TRANSCONDUCTANCE (For plate current of 39 milliamperes).............4- 3300 pmhos 
DIRECT INTERELECTRODE CAPACITANCES: 

ASTIGUIN OLE DICER a, si rt Sek now a acs RE erik es SR ee 0.15 max put 

Grid Wonk to filament; eridaNog. ane STIGaN OLS. 2,6 hak ache cts ae 13.5 put 

Plate-to filament? erid No.3, and erid No:2... od... ce eens 13.5 ppt 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DC PLATE VOLTAGE... ... SP A Re Seg sep eis ap bee R Su 1250 max 1500 max volts 
DCIGRIDINO.ZLVOBPAGE « faith. an sc cede bs be eee 400 max 400 max volts 
DC Gum-N GHEAVOLTAGH 2... .sceiees osc: Cees Coe oe -—300 max —300 max volts 
DCE TA Tis (eR ha: Uiorke: wi. tae Ae a ee ee 150 max 150 max ma 
DPCMSRIDIN O, LAC UBRENT 7 ox 5.%, Oat a chelsea ee ee eee 15 max 15 max ma 
PATE ENP UT) ceed. ot ata: Aces el ae ee Sete. ers 180 max 225 max watts 
GEID-N ©. 2-INBUR Sis. Cs dek Re oe Pie She ee eee 10 maz 10 max _— watts 
PEAT DISSIPATION: |. cob eo edcasne tee ©. ciik tia a eee ee 50 max 65.imax watts 


TWIN BEAM POWER TUBE 


81 5 Heater-cathode type used as af 

power amplifier and modulator and as 

rf power amplifier and oscillator. May 

be used with full input up to 125 Me. 

For operation at 175 Me, plate voltage 

and plate input should be reduced to 80 per cent of maximum ratings; at 200 Me, 

to 70 per cent. Class C Telegraphy maximum plate dissipation (per tube), CCS 20 

watts, ICAS 25 watts. Requires Octal socket and may be operated in any position. 

OUTLINE 24, Outlines Section. Plates show no color when tube is operated at maxi- 
mum CCS or ICAS ratings. 


HEATER ARRANGEMENT Series Parallel 
JIMATERLV OUTAGE (AG/DC) co oc. Hhedak Bienes eared 12.6 6.3 volts 
TLBATER CURRENT, oo <4 ade tite se oe ee ce ee 0.8 1.6 amperes 
TRANSCONDUCTANCE (Each unit, for plate eurrent r 
of:25 milliamperes) 0b aan nS Sa ae oe en Sige saat 4000 pumhos 
Mu-F actor, Grid No.2 to Grid No.1., (Each unit)................. 6.5 
DIRECT INTERELECTRODE CAPACITANCES (Each unit): 
Grid No. iste:plater wrod: . ee ce oe Oe en anes 0.25 max put 
Grid No.1 to cathode, grid No.3, internal shield, 
grid. No:2eand eater mid-cap ene oe ae rosa n Se tenet 14 put 
Plate to cathode, grid No.3, internal shield, 
grid No.2xand heater:mid-tap:.......8 =: osas An eee ee 8.5 ppl 


PUSH-PULL AF POWER AMPLIFIER AND MODULATOR—Closs AB2 


Values are on a per-tube basis 


Maximum Ratings: CCS ICAS 
DCZPRATHR VOLTAGE Oe yee eee. oc nt ae es ee 400 max 500 max volts 
DGS GrIp-No:2 “VOLTAGE {0.20 ee eee ee 225 max 225 max volts ~ 
MAXIMUM-SIGNAL DC PLATE CURRENT™. ....0......50-- 150 maz 150 max ma 
MAXIMUM-SIGNAL PLATE INPUTE. .....2....c.Dbecobece 60 max 75 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUTS... 2. oa ccc ccc ec ceee 4.5 maz 4.5 max watts 
PEATE DISSIPATION Me 2 bu". sarc ce crohns cd ote t ee ee ieee 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 100 max 100 max volts 
Heater positive with respect to cathode.............. 100 max 100 max volts 


™" Averaged over any audio-frequency cycle of sine-wave form. 
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PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: ~ CCS ICAS 
DGCeEEATH WV OLTAGE arpsees cee cin ns cab ete cpis-s sis 6s. seein. has 325 max 400 maz volte 
DCVGRID-NGO-2VOLTAGH £6. cole eb ueenee ye See te pau aren 225 max 225 maz volts 
DCiGRID-NO. 1s VOLTAGE. . <n iocs aie» vieiels eres. ole. o suwie/eetre.« oe -175 maz -175 max volts 
DE PRATECCURRENT ie cc foie a tes sn eies see coats ae eee 125 max 150 maz ma 
WCWGRID-NOsl GURRENT So ise 6 cen 6 geste telae.¢ 0 © o.e.e0e > ©.custbrens T mas T max ms 
PEGA TOSEN PUT ioe cn cae ait cata ore bets iano EEO ee therte ona eles shea fone 40 max 60 max watts 
(GRID-NOL2 ENPUT « cc nia itoe oni ee macalsiote ce Pada s ote sei Save 4 max 4 max watts 
IBEATH PISBIPATION | 2... come nine dlietei oela eS e-4-2 why ee erase 13.5 max 20 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ............. 100 maz --- 100 maz volts 
Heater positive with respect to cathode.............. 100 mas 100 max volts 


Maximum Circuit Values: : 
(Grid=Niorl-Circuit Resistance sacs cis sacs cae oa are aio. ein teteresn pecs ie eiaeimier ele ele sivdebens 15000 max ohms 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
i) CRATER OUTAGE ono e tere cctiene eats» acai clisto ts © ate dike stevens bile 400 max 500 max volts 
LIC AGRID=IN O: oe VOLTAGES ae shale siativlelelvee + oie oetbillece eceanehe 225 max 225 max volts 
PENGaGRID-NOl1) VOLTAGE - bo ctalaiie al iol auereereete eioceteane tate else aie —-175 max -175 max volts 
DOeEUATH CURRENTS ooo. cih Bake ia orieseiensi 6 eter Mere eyes SOUS plese 150 max 150 max ma 
DCIGRID-NO.L (CURRENT 2. (xe Bie ic ae vs cles dts erolas T max T max ma 
EEA TE ENTE ESE re CA ta oak of oie: Soe oh alae oT RMR eP a 8s iw) Greer sitet aitonereis 60 max 75 maa watts 
MRT ID MO LABE NE UT is atch iadotanal at choise anchees faucet hiss Nba she ise a, Sisvauaies 4.5 max 4.5 max watts 
IEG AT LOISSERA TION ie aie) custiclere cuoltolich out eh ove Le" Bile ore: wroncons, ele 20 max 25 max watts 
PrAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 100 max 100 max volts 

Heater positive with respect to cathode.............. 100 max 100 max volts 
Maximum Circuit Values: 
Grid-No.1-Cireuit Resistance... 0. ce ee ne eee een 15000 max ohms 


_ HALF-WAVE 
P MERCURY-VAPOR RECTIFIER 


Coated-filament type used in 
power supply of transmitting and in- 816 
dustrial equipment. Maximum peak 
tes inverse anode volts, 7500; maximum 
seco = average anode milliamperes, 125. Re- 
quires Small four-contact socket and may be operated in vertical position only, base 
down. OUTLINE 27, Outlines Section. 


GARAND EW OLA GES CAG) chee at cnd.< p8itet soe ls te lave Ss ose TUN, Tree lo Ghee ctseet omelets es ts 2.5 volts 
TUAME NT COTFRER EIN 6 50s scticvete © civic AOS ote tener e OM PIENee, Sheer ale oes ancycuete Siete este h 2.0 amperes 
PLE REMOLUTAGEH LOROPCCADDLOR.) itis tuc.s sitter ane oc oie eM eee toa cal alse. Cupkel aa aaoe else tatte fe 15 volts 
° Filament voltage must be applied at least 10 seconds before the application of anode voltage. 
HALF-WAVE RECTIFIER 
Maximum Ratings (For power-supply frequency of 60 cps): 
PANY ESHA NODE VOLTAGE i. cons eistolons este teicran= tolarencie aie a) ein oc gs edelievacelche 7500 max volts 
ANODE CURRENT: 
BED eek OMS oar tae sy ictcca Nia on oe TA ST Te oe Sioa en wae ye UDOT OHS 500 max ma 
AMET AL Ce rte is as cine otal ons acrise oe lana ie and Svat ess are. ake yel DAcnavahoReralle eleneiteis 125 max ma 
ate tOrld UratiON 060.1 SECON A XIU IN voices eis cetel oh ster es sl eoss elasalslsiety e's 5 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE... 2.2... cece ee eee eee eens 20 to 60 SC 


@ Averaged over any interval of 30 seconds maximum. 
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Operating Values: 


Circuit Maz. Trans. Approx. DC Maz. DC Maz. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Amperes To Filter 
Section) Fig. E Eay Jay Pdc 
In-Phase Operation 
Half-Wave Single-Phase,.. 57 5300 2400 0.125 0.3 
Full-Wave Single-Phase... 58 2600 2400 0.250 0.6 
Series Single-Phase...... 2 59 5300 4800 0.250 ee 
Half-Wave Three-Phase... 60 3000 3600 0.750 Zouk 
Quadrature Operation : 
Parallel Three-Phase...... 61 3000 3600 1.5 5.4 
Series Three-Phase....... P 62 3000 7200 0.75 5.4 
Half-Wave Four-Phase.... 63 2600 3500 0 .45* > O75? 1.55*515952 
Half-Wave Six-Phase..... 64 2600 3600 0.47* 0.59 1.70* 1.809 
* Resistive load. © Inductive load. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 250 Mc and with reduced 

826 input up to 300 Me. Requires Septar seven- 
contact socket and may be operated in vertical 
position only, base up or down. OUTLINE 16, 
Outlines Section. Filament volts (ac/dc), 7.5; 
amperes, 4. Direct interelectrode capacitances: 
grid to plate, 3 uuf; grid to filament, 3 puf, plate 


to filament, 1.1 uuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR, Class 
C Telegraphy with forced-air cooling: de plate volts, 1000 maz; de grid volts, -600 maz; de plate milli- 
amperes, 125 max; de grid milliamperes, 40 max; plate input, 125 max watts; plate dissipation, 60 max 
watts. Plate shows an orange-red color when tube is operated at maximum CCS ratings. The 826 is a 


DISCONTINUED type listed for reference only. 


BEAM POWER TUBE 


Forced-air-cooled type having 

827R thoriated-tungsten filament and in- 
tegral radiator used as rf power am- 

plifier and oscillator at frequencies up 

to 110 Me. Class C Telegraphy maxi- 

mum CCS plate dissipation, 800 watts. 


May be operated in vertical position only with grid-No; 1 and filament 
up. OUTLINE 93, Outlines Section. 
FILAMENT VOLTAGE (AG/DC).........00- Side eteee apirn. seasicke atate ar 7.5 
PILAMENTIOBBRENT So... ct Be ie ek as see DR See Oa ee ee 25 
FILAMENT STARTING CURRENT ss: 241455555000 ae ee Oe eee ate 50 max 
Mrp-Pacton; Grd No:2 to:.Grid Not .2Aaies ondesn oath ens en eee 16 
DIRECT INTERELECTRODE CAPACITANCES (With external shielding): 

Grid Nomste ml ater ay. copes Gok ck Meath oa ted ao tea nee ie ee dae eae 0.19 max 

(rid Nod to filament arid-grid*Noi222me Joa God bic eon eee ee 18.5 

Plate .to filament and: grid No.2 5 oc)... aoa cs ssh «ce DL ee il 
RADIATOR TEMPERATURE (Measured on core at end away from incoming air) 150 max 
BULLET EMPERATURE, At hottest: pointe. jehn@ec nites es Cone eee 150 max 
SEAL TEMPERATURE (Filament and grid No.1)..........002-2-c0cceccsees 175 max 
* Plate volts, 2000; grid-No.2 volts, 1100; plate milliamperes, 350. 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
ond 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 
LI GEPER TEV OLTAGE © ifs 0 5 5: clays hae es TE nee 3500 max 
EO Cac EN Oe OETA oes aie ote Late Sa ee ee On = era ee 1000 maz 
TGC RID-IN Ose, VOLTAGE << shure ccc uitcee nate ee ee cee -—500 maz 
DECPUATY: CURRENT sia ss cots ane als Sele ae cad Ts eee 500 max 
DC GREE NG.T OMEN «wc os to hand wo knead emer cat eee ae 150 max 
PLAT INCOR eva ove Be Se Gh eke ee ee ee ee eee ee 1500 maz 
CFRI-IN Ona OT 2 oe oni cee alee SAAAA I SOLRSAL ROE SE bs, re Qe ROS 150 max 
PLATE DISSIPATION . < Osun see es hace E ratte core wee ak Staite ere oietaiaidelaieigins 800 max 


terminals 


volts 
amperes 
amperes 


put 
put 
uf 
° ee 
°C 
2¢ 


cn enninnnao oman echnical: pata 


BEAM POWER TUBE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator at frequencies up 
to 75 Me. Filament volts (ac/dc), 10; amperes, 828 
3.25. Direct interelectrode capacitances: grid 
No.1 to plate, 0.07 max uyf; grid No.1 to fila- 
ment, grid No.3, and grid No.2, 12 pyuf; plate to 
filament, grid No.3,and grid No.2, 14 uf. Maxi- 
mum CCS ratings as RF POWER AMPLI- 
FIER AND OSCILLATOR: dc plate volts, 1250 max; de grid-No.3 volts, 100 max; de grid-No.2 volts, 
400 max; de grid-No.1 volts, -300 max; de plate ma., 160 maz; de grid-No.1 ma., 15 maz; plate input,, 
200 max watts; grid-No.3 input, 5 max watts; grid-No.2 input, 16 max watts; plate dissipation, 70 max 
watts. Requires Small five-contact socket and may be operated in vertical position with base down, or 
in horizontal position with pins 2 and 4 in vertical plane. OUTLINE 51, Outlines Section. Plate shows no 
color when tube is operated at maximum CCS ratings, and shows a barely perceptible red color at maxi- 
mum ICAS ratings. The 828 is a DISCONTINUED type listed for reference only. 


TWIN BEAM POWER TUBE 


Heater-cathode type having mid- 
tapped heater used as af power ampli- 
fier and modulator and as rf power 829B 
amplifier and oscillator. May be used 
with full input up to 200 Me. For oper- 
ation at 250 Me, plate voltage and plate input should be reduced to 89 per cent of 
maximum ratings. Class C Telegraphy maximum plate dissipation (per tube) with 
natural cooling, CCS 30. watts, ICAS 40 watts; with forced-air cooling, CCS 40 
watts, ICAS 45 watts. Requires Septar seven-contact socket and may be operated 
in vertical position with base up or down, or in horizontal position with pins 2 and 6 
in horizontal plane. OUTLINE 22, Outlines Section. Plates show no color when tube 
is operated at maximum CCS or ICAS ratings. 


HEATER ARRANGEMENT Series Parallel 
PIBATER VOLTAGE (AC/DC)... se. ele Bele abe 12.6 6.3 volts 
Peete CACM eG tos «sepia > ome ng een oes 1.125 2.25 amperes 
PRANSOONDUCTANCE (Diack URE Mice ee eee wt eh cae ns we tyes wi els 8500 umhos 
Mu-Facror, Grid No.2 to Grid No.1 (Each unit)**............... 9 
Direct INTERELECTRODE CAPACITANCES (Each unit) :® 

PAM NISL COG DL Aber heats ete cits. on chs toate ttaltetraiisi 4, «aerate ee ai! ede 0.12 max put 

Grid No.1 to cathode, grid No.3, grid No.2, and heater mid-tap.... 14.5 ppt 

Plate to cathode, grid No.3, grid No.2, and heater mid-tap....... q uf 
* Plate volts, 250; grid-No.2 volts, 175; plate milliamperes, 60. 
¥** Plate and grid-No.2 volts, 225; plate milliamperes, 60. 
"™ With external shield up to flange seal. 

PUSH-PULL AF POWER AMPLIFIER AND MODULATOR—Class AB} 
Values are on a per-tube basis 

Maximum CCS Ratings: Natural Cooling 
Te PV OETAOGE 27 215 hxc wee oe KHOR oo Nie vg oe we et eee wp aoemhins 750 max volts 
ie TOLL AU tla sie 5 eG re aa A bt ea legs eee hte aan ess 225 max volts 
Maeweure SiGhaL DC PLATE CURRENT Ty 625.6810. 2. ic ehureis meme 0 pickets 250 max ma 
Mee SIGNAL PLATE ENGST es ite nce Rey Rieter eomena shes nape ae 100 maz watts 
Mise SIGNAL GHID-NO.2 INPOT Mo es cele ela ole wel eS neal o 7 max watts 
PLATE LMEPATIONS Ocho ie tase nirettiers, wah ay ONG we nite ald ow eee Ss 30 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. .......... cee eee cece eee 100 max volts 

Heater positive with respect to cathode............ see e see e ener eeee 100 max volts 
Rete CMP EM TUBS 5 aie ard er oe aR NUMER NER ak Ro Rees 235 max Cc 
Typical Operation: 
DC Plate Voltage... is cccneccccerereneeabens FEN A Aas Ghee one et Bonne 600 volts 
TCH SIN Gas VOILALOS (cere naretelers «oe Dg nsvbres cles a.t0.9)s EPEC aus eeat ters ise rine 200 volts 
PRC GTO NG Le VOLLARC cole tc alteiny a coded oiele t's MSae ter asaus tal eeeeceaave’ ois oo aie aes -18 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage......,...esereenee ean einige siete 36 volts 


RCA Transmitting Tubes 


Zero-Signal: DG Plate Current... <5. .-Ridiide elds ets ie ete Cote a ie ie 40 ma 
Maximum-Signal DC Piate Current.%........; suorwb ears staberens a etoises : a: 110 mz 
Zero-Signal DC Grid-No.2 Current......... sete is Talatere ee Bees tate 4 ma 
Maximum-Signal DC Grid-No.2 Current.........eccesceeees SieG deeees 26 ma 
Effective Load Resistance (Plate to plate)........... Pee TSE Hee eee FESS 13750 ohms: 
Maximum-Signal Driving Power........ MSE ets Ng a tetets aisle arate bie acgteuere postete 0 watts 
Maximum-Signal Power Output....... Mearslah ake; ole.0'e) viele. eremirallrece inate ste siete’ahd 44 watts: 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
Mon fixed-hHias OPETALION. .-. po <cihs otowne oles oueleeio.s e's lolsie ievs oicle- a eceisie lane’ e re 0.1 max megohm 
For cathode-bias operation............++-- tress Meee a ee Paez te Not recommended 
® Averaged over any audio-frequency cycle of sinc-wave form. 
@ Obtained preferably from a separate source, Or from the plate-voltage supply with a voltage divider. ° 


PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


Natural Cooling Forced-Air Cooling 

Maximum Ratings: CCS ICAS CCS ICAS 
IDC PEATE VOETAGE 2 cosas cee 600 imax 600 maa 600 max 600 max volte 
DC Grip-No.2 VOLTAGE. ....... 225 max 225 max 225 max 250 maz volts 
DC Grip-No.1 VOLTAGE........ -175 max -175 max —-175 max —-175 max volts 
DG PLaAtHe CURRENT SS). 5 es 212 rPax 212 max 212 max 240 max ma 
DC Grip-No.1 CuURRENT........ 15 max 15 max 15 maz 20 maz ma 
PATH, ENP Uti tetas Benn se Ateios 67.5 max 90 max 90 max 120 max watts 
GRip-NO:2 INPU Des .= 59s cess 7 max T max 7 max 8 max* watts 
PLATE DISSIPATION =~: . ..).22..!. 21 max 28 max 28 maz 40 max watts 
Ppak HEATER-CATHODE VOLTAGE: 

Heater negative with respect to 

CALNQUOLE 6. face eee hs 100 max 100 imax 100 imax. 100 max volts 
Heater positive with respect to ‘ 
DIEL ROMO ce tae haw reese 100 maz 100 max 100 max 100 max volts 

BuLB TEMPERATURE........... 235 max 235 max 235 max 235 max °C 
Typical Operation: 
WCmbinte Voltayew 6 eo. ee 600 425 600 425 600 600 volts 
DC Grid-No.2 Voltagee ........ 190 200° 200 SF=52008 - 2200 200 volts 

From series resistor of....... 32000 11000 25000 11000 25000 20000 ohms 
DC Grid-No.1 Voltaged -.......: —60 -60 —60 -60 -60 -70 volts 

From grid-No.1 resistor of.... 15000 4300 8600 4300 8600 5400 ohms 


AVERAGE PLATE CHARACTERISTICS 
EACH UNIT 


TYPE 829-B 
E ¢=12.6 VOLTS 


SERIES HEATER ARRANGEMENT 
GRID-N&2 VOLTS=200 


800 


PLATE WILLIAMPERES 


109 400 700 800 
PLATE VOLTS 92CM-B112T4 
Peak RF Grid-No.1-to-Grid-No.1 
Voltages: 1 ie donee wees 138 160 144 160. 144 180 volts 
DC. Plate: Curente-. sn cree dae. 112 212 150 212 450 200 ma 
DC .Grid-Ne.2 (Current... .. « «.: is 13 21 16 21 16 20 ma 


DC Grid-No.1 Current (Approx.).. 4 14 qT 14 7 13 -ma 
Driving Power (Approx.)........ 0.3 1 ae pe as AA Als 5 watts 
-Power Output (Approx.)......... 50 63 70 63 70 90 watts 
Maximum Circuit Values (CCS or ICAS conditions): 

TIE NOs 1 -CITetH G EROSISTANCO gb 2. sip oc BET ole ala nce slale's Ulett o's ae able Wake 15000 max ohms 


“ In ICAS applications, at frequencies less than 20’ Mc, where the duty factor does not exceed -0.2, 
maximum “on” period does not exceed 30 seconds, and average modulation factor does not exceed 
0.26, maximum grid-No.2 input of 12 watts is permitted. 

é Obtained preferably from separate source modulated along with the plate supply, or from the modu- 
lated plate supply through series resistor of value shown. 

6 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and ; . 
PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 


Values are on a per-tube basis 


Natural. Cooling Forced-Air Cooling 
Maximum Ratings: €cs ICAS Ces ICAS 
COMBAT V OLTAGH . ss. stat one 750 max 750 maz 730 max 750 max volts 
DC Grip-No.2 VOLTAGE........ 225 max 225 max 225 max 250 max volts 
DC GrRID-No.1 VOLTAGE........ -175 max -175 max -175 max -175 max volts 
Oe CATE CURRENT oo). wrod one 240 max 240 max 240 max 240 max ma 
DC Griv-No.1 CURRENT........ 15 max 15 max 15 max 20 max ma 
PLATE INPUT. .:... eS ees ee 90 max 120 max 120 max 150 max watts 
RAD-NOsQMENPUT Paks sce ene tk T max T max T max 8 max watts 
PLATE DISSIPATION: oc «<= s Ge ss 30 max 40 max 40 max 45 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to 
MEET ROME tT 2d Lika. ke chia hreths 100 max 100 max 100 max 100 max volts 
Heater positive with respect to 
CRLENOUC HR wee & ateianetahs totes 100 max 100 max 100 max 100 max volts 
BULB TEMPERATURE. .....os00. 265 max 265 maz 235 max 235 max AO 
TYPICAL CHARACTERISTICS TYPICAL CHARACTERISTICS 
EACH UNIT : EACH UNIT 


TyPe 829-B 

E¢= 12.6 VOLTS 

| SERIES HEATER ARRANGEMENT 
, GRID-N&2 VOLTS=200 


TYPE 829-B 

E¢= 12.6 VOLTS 

SERIES HEATER ARRANGEMENT 
GRID-N22 VOLTS=200 


E 
x 
: 
z 
é 
2 aS 
ir 
. Pond 
a 
6 50 100 {SO 200 
PLATE VOLTS PLATE VOLTS 
92CS-6IIATA 92C$-8308T 
Typical Operation: 
DC Plate Voltage... os2m0 20.092: 750 500 7650 500 750 750 volts 
DC Grid-No.2 Voltage® ........ 190 200 200 200 200 200 volts 
From series resistor of....... 40000 13000 82000 13000 32000 27500 ohms 


141 


a RCA Transmitting Tubes 


DC Grid-No.1 Voltage® ........ —50 -45 -50 -45 -b0 —50 volta 
From grid-No.1 resistor of... . 12500 3000 7200 3000 7200 4200 ohms 
From cathode resistor of ..... 360 Ti0ny 2.0 17 Ome 200 ohms 

Peak RF Grid-No.1-to-Grid-No.1 
Woltapeni cs ee ee ae 116 128 124 128 . 124 134 volts 

DC PisteCurrentes. tok eee 120 230 160 230 160 200 ma 

DC. Grid-No.2:: Current ..%.. S20 14 23 17 2: 17 20 ma 

DC Grid-No.1 Current (Approx.) 4 15 % 15 Ti 12 ma 

Driving Power (Approx.)....... 0.3 02955. 034 0.9 0.4 0.8 watt 

Power Output (Approx.)........ 70 se bot: 90 83 90 115 watts 

Maximum Circuit Values (CCS or ICAS conditions): 

CTA GO: 1-CAretiit! PRORISGAM OE So it~ N58 Saeatice oh Eis 4Gue | Hea wl aes Boe sae aloe 15000 max ohms 


® Obtained preferably from separate source, from plate-voltage supply with a voltage divider, or 
through series resistor of value shown. The grid-No.2 voltage must not exceed 600 volts under key-up 
conditions. 

6 Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 15 Me and with reduced 
input up te 60 Mc. Requires Small four-contact 
socket and may be operated in vertical position 
with base down, or.in horizontal position with 
pins 1 and 4 in vertical plane. OUTLINE 46, Out- 
lines Section. Plate shows no color when tube is 
operated at maximum CCS ratings. The 830B 
is used principally for renewal purposes. 


830B 


EUS RARE S oe TAGES (CACTOCD 66 oie dip, stern ale Sls we ino Vida wn SA ws Geo we : 10 volts 
GAMION TRC RIONT. sq sir ela cai. b cals alee aa slo oh Stat utebde wy a one peace eggs 2 amperes 
ARI PUTLE S PIGM TEAC T OR oink « salos2' 2o o/s e BIO ele ies SHEEN s aaaieiens: clee latap me 25 
Drrect INTERELECTRODE CAPACITANCES: 
Ep OG EN et ee or eo Ee 2 PSC PE Nee Tr pane tye a cans, 5 FE 11 put 
Rp RO FE) EVIE I Gyan. fo aed << 5 cys oe ei aloes, AUS de yeale eave ate vapaendle, abe ane oe eR ae a 5 put 
Petia Ceti PION Gre B24 hd ane Ris SLC one, 4 01@, shaidkala eave SM DIE eee eae 1.8 put 
, ; Class B Class C 
Maximum CCS Ratings: Modulator Telegraphy 
BDE-PEATHEVORTAGED oytccicenlr wastes hes alas areyelele steers 1000 max 1000 max volts 
DCG ID VE RG Pe. Th signe Chelate sm) cuavae Saoiecaadaie —— —800 max volts 
WEA AC ORRIGNT SO oat coe ie eaehle Rina 150°® max 150 max ma 
SRG ee EA ROUND eek, eee a ata Pee bclatenaie ure co a 30 max ma 
p REY Nig oR FST OR) OE oS SO ON a ane a IE ce meee 150°® max 150 maz watts 
h EAT SU isl LESTE ata WIM CO Is Bay Mere | re RR DSPs ae mete Dea ge, Pa 60 Max 60 max watts 


® For maximum-signal conditions. 


* Averaged over any audio-frequency cycle of sine-wave form. 


TWIN BEAM POWER TUBE 


832A 


Heater-cathode type having mid- 
tapped heater used as rf power ampli- 


fier and oscillator. May be used with 
full input up to 200 Me. For operation 
at 250 Me, plate voltage and plate 


input should be reduced to 89 per cent of maximum ratings. Class C Telegraphy 
maximum plate dissipation (per tube), CCS 15 watts, ICAS 20 watts. Requires 
Septar seven-contact socket and may be operated in any position. OUTLINE 12, 
Outlines Section. Plates show no color when tube is operated at maximum CCS or 
ICAS ratings. i 


HEATER ARRANGEMENT 
HBATER VOLTAGE (AC/DC)... 2... ss 


Series Parallel 


12.6 628 volts 


- i ~ x LC—U[ Se — ™ 
wr ~ a + 


RCA Transmitting Tubes 


POWER TRIODE 


g 3 3 A Thoriated-tungsten-filament type 
om used as af power amplifier and modu- 


lator and as rf power amplifier and os- 
cillator. May be used with full input 
up to 380 Me with natural cooling (20 
Me with forced-air cooling), and with reduced input up to 75 Me. Class C Teleg- 
raphy maximum plate dissipation with natural cooling, CCS 300 watts, ICAS 350 
. watts; with forced-air cooling, CCS 400 watts, ICAS 450 watts. 


Pewee VOLTAGH (AC/DC) «0:4... Mon eres + CAL Oe 10 volts 
0 UNTEN|Y (CI OTS TORN Fn OIOR  SEcn bans comet et ets te Si EEG ee Gr a ale Pe mS 10 amperes 
pea ACETONE ACTOR ©.) a6, clumnrmniney se EM CMY a guebied GS SE ra oe 35 


DIRECT INTERELECTRODE CAPACITANCES: 
eRIMECORDLALO En Co i. sa ee ee Ory eee ee ER Meat e 6.3 ppt 
Ct mL ORULAIM CI ewe ere ke eee ha a ears mu ida Ee TOM eek as pepe 

8.5 


up 
* Grid volts, -10; plate milliamperes, 200. 


AF POWER AMPLIFIER AND MODULATOR—Class B 


Natural Cooling Forced-Air Cooling 
Maximum Ratings: CCS ICAS CCS ICAS 
DC PEATH VOLTAGE ........5.4: 3000 max 3300 max 4000 max 4000 max volts 
MAXIMUM-SIGNAL DC PLATE CUR- 

FUENGD MEW ee sic. ee a «cance tae 500 max 500 max 500 max 500 max ma 

MAXIMUM-SIGNAL PLATE INPUT®. 1125 max 1300 max 1600 max 1800 max watts 
PATE DISSIPATION® 2... 5s ches: 300 max 350 max 400 max 450 max watts 
Typical Operation (Values are for two tubes): 
PG Plater Voltame.-ci.. gabe o4 3000 3300 4000 4000 volts 
WG@eGrid- Voltage}... <a es —70 -80 —100 —100 volts 
Peak AF Grid-to-Grid Voltage... 400 440 480 510 volts 
Zero-Signal DC Plate Current.... 100 100 100 100 ma 
Maximum-Signal DC Plate Cur- 

LISTS, 0! ol ee a ee 750 780 800 900 ma 
Effective Load Resistance (Plate vo 

in TELESIS), MS Adee oe ane eee te 9500 10500 12000 11000 ohms 
Maximum-Signal Driving Power 

WMO TOR Meine are sb wks 20 30 29 38 watts 
Maximum-Signal Power Output 

(CANSOTENTES & Pea APR Ce eae 1650 1900 2400 2700 watts 


® Averaged,over any audio-frequency cycle of sine-wave form. 
{ For ac filament supply. 


AVERAGE PLATE CHARACTERISTICS 


TYPE 833-A 
Ef = 10 VOLTS AC 


if 
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RCA Transmitting Tubes 


Typical Operation: 


DC Plate Voltage. .-8. aces se ee Oe ee. aoa 500 750 750 volts 
DG Grd=No-2 Voltage? iar saw eS ee es 200 200 200 volts 
From series resistor of 00240. os ets oe ae 21000 37000 25000 ohms 
BC Grid-Nost-Voltares =... eh cee Se SS eee ae -65 -65 —50 volts 
From. grid-No-i-resistor of. 2.0 ol edie: aks cx ce wae ets 25000 23000 12500 ohms 
Kram cathode resistor OL 35." soe 068) ee oe eee 730 1000 550 ohms 
Peak RF Grid-No.1-to-Grid-No.1 Voltage............. 150, +=-150 130 volts 
DC Wtate Current 2.05 oo oe ee Oe ae 12 48 65 ma 
BC Grid- Nea urrent.... bs ase ee ee eee ee 14 15 22 ma 
DC Grid-No.1 Current:(A pprox.) - 0.25. 2 sj. ees cee ice 265 Raat 4.0 ma 
Driving Power, (A pprox.) 00. 2 ene See ee nae 0.18 0.19 0.24 watt 
Power Output CA pprox.) soe fave nee ae RR er 26 26 35 _ Watts 
Maximum Circuit Values (CCS or ICAS conditions): 
(rid-No.1-Circuit Resistancesc> 66.5. 525s Shes bt wees oe ee 25000 maz ohms 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® Obtained from separate source, from plate-voltage supply with a voltage divider, or from series 
resistor of value shown. The grid-No.2 voltage must not exceed 600 volts under key-up conditions. 

+ Obtained from fixed supply, by grid-No. 1 resistor, by cathode resistor, or by combination methods, 


TYPICAL CHARACTERISTICS 
EACH UNIT 


TYPE 832-A 

E-=12.6 VOLTS 

SERIES HEATER ARRANGEMENT 
GRID-N£2 VOLTS=250 


nba se BNE BE Eo a 
MAUS See Sa 


GRID-~N2t MILLIAMPERES 
On 
By 
a 
—— ba 
VA eae ki 
nl sedan aloe 
Ee 
Bi 
B 
bes 
Ea 


1‘ aes Se 
pe ie BE BE a 
0 100 = 200 = 3300 400 - 


PLATE VOLTS 
92CM-4910T2S 


AVERAGE CHARACTERISTICS 
EACH UNIT 
250 
TYPE 832-A 
E¢=12.6 VOLTS 
SERIES HEATER ARRANGEMENT 


GRID-N22-VOLTS=250 


PLATE (11) OR GRID-N@2(Ic2)MILLIAMPERES 


PLATE VOLTS 92CM-4912T2] 
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. RCA Transmitting Tubes = 


Plate shows an orange-red color when tube is operated at maximum CCS or 
ICAS ratings. 


TYPICAL CHARACTERISTICS 


TYPE 833-A 
Ef =l0 VOLTS AC 


WV 


“GRID AMPERES 


Ota AEs al 


A 


MAS OMA, 


vA 


i 


Ties 

=) 400 800 1200 1600. 
PLATE VOLTS 

7 92CM-6197T 


POWER TRIODE 


Thoriated-tungsten-filament type 

8 3 4 -used as rf power amplifier and oscil- 

lator. May be used with full input up 

to 100 Me. For operation at 170 Me, 

plate voltage and plate input should 

be reduced to 80 per cent of maximum ratings; at 350 Me, to 53 per cent. Class C 

Telegraphy maximum CCS plate dissipation, 50 watts. Requires Small four-contact 

socket and may be mounted in vertical position only, base up or down. OUTLINE 44, 

Outlines Section. Plate shows an orange-red color when tube is operated at maxi- 
mum CCS ratings. 


KILAMENT VOLTA GEA AC/DG) Zi: Sie Oe ee oc oe ee oem elas ce cle teens em scales 6 7.5 volts 
RS TITARITONIED © WRRIEN Tice teuccats cc seeks to oemdterUaiwns eeete, ancl arenebevete is ueepaercsole slmisicnere 3.1 amperes 
PMP ETHICA Tl ONZE ACTOR Sattar, cittte ec eutore ake ee hale ett eweroisityctio cr ofens eu eseyeleier ans 10.5 


Direct INTERELECTRODE CAPACITANCES: 
Crigdstowplate ig mace Corey Name cle SRN aise ae Slot skeaioln aise lane a alae nancies 2.4 
GG richmionsiismen ts 1. ho 8 uel oe we RE eRe ule Opbehe abcmere bee ctcichebene ete wiavens PA Pe buf 
Pin tatcontla ment Ae choco alvad eer os aad aera tare iouse iol mene odgiat su ohare ere ven Stk 0.6 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# | 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


AD LSRETAC ESE VOL TA GHGs siete ca de acti ohccecae Soetoro al ool ‘os ete acura ya lives Sass. pu els dev euaneupiele 1250 max volts 
D© GRID VOLTAGE. 2.0 see e tee eee tere e ees OLE AE DRE LG SEO -400 max volts 
BOG PATA CURRENT «ccc cies cathe siemens alivouale trepicels: ai EL Ge. AAT trae ite 100 max ma 
PIGLC RID CURRENT tye ee stat SA tices Pome ee ahaa shat on eeecee aoa 20 max ma 
PPP ATEN PUL 25 sn shoksicre inte biageaxtatel elle es Per aie Rack oe kas eases es es steed sclsks 125 max watts 
PSS eAE EMT EST ETAT ONE cotta cate ovens To Uns GLa aa kare SE em acacia oats Rig tighs redele ste copadict. ers 50 max watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 
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PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Natural Cooling Forced-Air Cooling 
Maximum Ratings: CCS ICAS CCS ICAS 
DC PLATE VOLTAGE, 2.2... es 2500 max 3000 max 3000 max 4000 max volts. 
DC Gum: VOLTAGE. see ee —500 max —500 maz —500 max —500 max volts. 
DC PLATE CURRENT 27> (20. 400 max 400 max 450 max 450 max ma 
DC GrmiCuRRgENT 2.2.2.2... 100 max 100 max 100 max 100 max ma 
PRATERENPUT Bore tere te eh lots oe 835 max 1000 max 1250 max 1800 max watts 
PLATE; DISSIPATION: 5 5 2k 2 ess < 200 max 250 max 270 max 350 max watts 
Typical Operation: 
DC Plate Voltages ise sss. feels a 2500 3000 3000 4000 volts 
DCGrd Voltaves ... 22). tae. —300 —240 —300 —325 volts 
From grid resistor of........ 4000 3400 3600 3600 ohms. 
Peak RF Grid Voltage.......... 460 410 490 520 volts 
DC Piste Gurrent 2..6 ahd ae oe 335 335 415 450 ma 
DC Grid Current (Approx.)..... fh 70 85 90 ma 
Driving Power (Approx.)....... 30 26 od 42 watts. 
Power Output (Approx.)........ 635 800 1000 1500 ~ watts 


6 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 
supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 
Natural Cooling Forced-Air Cooling 

Maximum Ratings: CCS ICAS ECS ICAS 
DCOPLATH VOLTAGE cee ee 3000 max 3300 max 4000 max 4000 max volts. 
DC GRID: VOLTAGE) o.- on ea —500 max —500 max —500 max —500 max volts. 
DC PLATE CURRENT ?....2-...-- 500 max 500 max 500 max 500 max “ ma 
DC GRID: CURRENT ...o<.0 5 6 se cic' 100 max 100 max 100 max 100 max ma 
PUATEH ENP T to eo ieee oe ee 1250 max 1500 max 1800 mazx- 2000 max watts 
PLATE -DISSIPATION. . .. 050.0%. .66 300 max 350 max 400 max 450 max watts. 
Typical Operation: 
DGAP late Gltage cf = eka ners 2250 3000 3000 4000 4000 volts. 
DC GridVoltave sects... Pees 7 Sian —200 —155 —200 —225 volts 

From grid resistor ore ee ee 1500 3600 . 2150 2650 2400 ohms 

From cathode resistor of.... 235 425 270 380 380 ohms. 
Peak RF Grid Voltage......... 300 360 350 375 415 volts: 
DC Pilate Current. 3.3). ees 445 415 500 450 500 ma 
DC Grid Current (Approx.).... % 85 bS: 70 75 95 ma 
Driving Power (Approx.)...... 23 20 25 26 35 watts 
Power Output (Approx.)....... 780 1000 1150 1440 1600 » watts. 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

“ Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


OPERATING CONSIDERATIONS 


Type 833-A requires special mounting and may he mounted in vertical position 
with filament end up or down, or in horizontal position with all terminals in same 
vertical plane. OUTLINE 56, Outlines Section. 

For operation with natural cooling at 50 Me, plate voltage and plate input 
should be reduced to 90 per cent of maximum ratings; at 75 Me, to 72 per cent. For 
operation with forced-air cooling at 50 Me, plate voltage and plate input should be 
reduced to 83 per cent of maximum ratings; at 75 Me, to 65 per cent. 

With forced-air cooling, an air flow of 40 cubic feet per minute from a 2-inch- 
diameter nozzle directed vertically on the bulb between grid and plate seals is re- 
quired to limit the temperature between these seals to 145°C. 

When the 833-A is used in the final amplifier or a preceding stage of a trans- 
mitter designed for break-in operation and oscillator keying, a small amount of 
fixed bias must be used to maintain the plate current at a safe value. With a plate 
voltage of 4000 volts, a fixed bias of at least —90 volts should be used. 
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i ee ——a Jechnical Dita = oem 


RAM ATE COR EEIN Bag rch cts Rie teas v/a diel ave Sua ene a ache Me oes 0.8 1.6 amperes 


LANSOONDUGCTANOM (laeh Onit)* 0 oe . ji css eel ase es eee wie 3500 pmhos 
Mu-Factor, Grid No.2 to Grid No.1 (Each unit)**............5 6.5 
DirEcT INTERELECTRODE CAPACITANCES (Hach unit) :2 
Grid No.1 to plate...... PPR MANE Css geet Ser cche oath rial ced sRevel eau oe 0.07 max pyel 
Grid No.1 to cathode, grid No.8, grid No.2, and heater 
TA HEED er eg 8 Peat o's, Ss ashes Whe) el ore Nets ame aa a os 8.0 pul 
Plate to cathode, grid No.3, grid No.2, and heater mid- 
PRD Ee MER aN eiret et oF > ret NT oka e eudusiribee hone cohvis SuslieMore Gepiate lscoee vee e.c 3.8 pf 
Grid No. 2 to cathode (including internal Grid-No. 2 by- 
DASHES UUCLUOE) Fiteitai Ganga A ecieltle Moke bien Ree Ae a PA cel ayers 65 upf 


* Plate volts, 250; grid-No.2 volts, 135; plate milliamperes, 30. 
** Plate and grid-No.2 volts, 250; plate milliamperes, 30. 
© With external shield in plane of seal flange. 


PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: CCS ICAS 
NORGE ATU OEP EAC Bice, The Soe ed ws sons eeeoke beh oe Nee eS 600 max 600 max volts 
AO MGa trict DI Ose OUTAGE et fe tsa lite ee des os blels, be wer ok 250 max 250 max volts 
PRR II Ocl Vy OUTAGE oc. een, deh tentials Ac nc ~175 max ~175 max volts 
1) OpETPAMEICUIIGREIN Tor ois ci cw ot hile, x Mey aye eeayaoriater ala er arom oone tetiseséante 75 max 95 max ma 
DOCGRIN- NO CURRENT oi osc cleats nc Seeks & eee 6 max 6 max ma 
MCAD ENE UM! ets coche Gia's Sere s bta abe oe te eee ee ee 22 max 36 max watts 
KFRID=INOAACENPU PBs oo) saci aaa ote CRU oe ee te i ae 3.4 max 5 max watts 
FLA DE STEAD ON oe) (5) 6 Svatele oi Maacays leteord cae) ate oo lols Meas 10 max 15 max watts 
PERAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ............. 100 max 100 max volts 
Heater positive with respect to cathode.............. 100 max 100 max volts 


ESM MM MNT ECA TWEE to cen so. Gide! Riles eb badte, svat yvicuemaoehceeeaafhe eek: 200 max 200 max aA 


Typical Operation: 


REE CLP GO hoe ane eielcle i OME Waiele com Bo bile wyuune 425 600 600 volts 
POO MT INOS V OLLARC Slob. 6 asjche alee eb aleteeee 6 3 oe Per 200 =200 200 volts 

FYEOmASeTies Tesistor OF . .FyS. 6 seer 8 oe aes Oe eH wre stew 14000 25000 20000 ohms 
PG Me MIE OSL VOltAG Gu Pelee ft, au) acl < Suahele saute Sere de -60 -65 -70 volts 

PEGMIOLIG—NOsk LesistOr Of . ga 65 des oes sos Pe oS 25000 25000 23000 ohms 
Peak RF Grid-No.1-to-Grid-No.1 Voltage............. 140 ~=150 160 volts 
OEE CO ENEE POU Gio ceca hal sail hala wickets cea ec we tales 52 36 60 ma 
CRG TiG- NG oCULPOING cae oc) cia e ence oe Tee ee Ce as 16 16 20 ma 
DCrGridso.1: Current. GApprox.): is... 4 00s. os cine ode 6 3 ma 
Driving bower CAPProxs) piety. << ceeumibereys aur aie oo. 'es.a% 0.15 0.18 0.21 watt 
POWeRIOUEDUT CAD DPOK a) races 5. o's: aduantoniodetnant jay eller Gute turd & 16 17 26 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

GIG eN Gol =CHECIIIGS EVESIS CAD COs... oie e eer ager aie, a, ov ss ons cl Von ete RIEMAONREE Oo an ees 25000 max ohms 
@ Obtained preferably from separate source modulated along with the plate supply or from the modu- 
lated plate supply through series resistor of value shown. 

4 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: CCS ICAS 
PCa Rea OEP ACs in.) ereveianl.. diye Masa er bcehis, & diced Petehena ences 750 max 750 max volts 
PIG TEEN Oe) VOT TA CORY clades Direc irauss Bd hae leteaw ial 6. an wale’ Grate aa eee 250 max 250 max volts 
WC (REN Ooh uV OL: TAGE oo) fata:stc ota che hie ortlote coe ees -175 max ~175 max volts 
DDG SPUR AS GOR REIN TS cise es, Bic shoe ores site 8b oomieuele arenoun eiareabes 90 max 115 max ma 
DC GROWN Oa CURRENT score  NckelGn mudigina eo sie whe sie oes bs 6 max 6 max ma 
LAR EE NIGMS ee ee ee ete et ee uct, Aisin Waa Ga slartte ctein t 36 max 50 max watts 
ME TEEEE aL ERNE CUE ore, ace isha dione aAWeteP ee Gt too dea he aioe 5 max 5 max watts 
PLATELET ATOM.» ton eStore che kane ee cain a's bse De Dane Tite 15 max 20 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 100 max 100 max volts 

Heater positive with respect to cathode............., 100 max 100 max volts 
SATE LES eT MEINE PE AREER TNE ordering hoe torepe Osceegbdlay 5/5211 8 oa auict boo ane cele tevin dln 200 max 200 max <C 


Typical Operation: 
POC UP a tOMPOL GE POs ie aia a aisles cla vie v's ehaik nib etupiete evelesemuels 500 750 750 volts 


— —— _ RCA Transmitting Tubes 


DC YGrid-NO:2 Vella re Sorte eee od, acco ct See eee 200 200 

HTOUI SGries TEsIStOROl maa, oath cists ieee ae 21000 37000 
DGeGrid-Noss Voltages. ois. 2 2. a5 seine eee -65 -65 

Bronigrid=Nosl iresistom.of. o. ocne-: occ eae enter 25000 23000 

From cathode resistor Of... esac. ee eo eee 730 1000 
Peak RF Grid-No.1-to-Grid-No.1 Voltage............. E50 ee 50 
DCP late  Curremties sto cas x. ci ktos ve sale eae shor aaa Oe ee ice 48 
DCsGrid=-Nows Current. oa. geo oe ec ere ane eae 14 15 
DC Grid-No.1 Current (Approx.)......... Met mcinscPe te he cane 220 ee 
Driving<Pawer Approx.) cies «..<slae chk oe eee mine ees 0-15 GOs19 
Power Outputs(VApprox.)ie. tice srt cle oe ete eater 26 26 


Maximum Circuit Values (CCS or ICAS condoms); 


o@aid-No.t¢Circuit Reemistanue fei 200i. oo soe oe ee ee 


25000 max 


ohms 


® Obtained from separate source, from plate-voltage supply with a voltage divider, or from series 
resistor of value shown. The grid-No.2 voltage must not exceed 600 volts under key-up conditions. 
“Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


TYPICAL CHARACTERISTICS 
EACH UNIT 


TYPE 832-A 

€4=12.6 VOLTS 

SERIES HEATER ARRANGEMENT 
GRID-N®2 VOLTS= 250 


GRID NZI MILLIAMPERES 


° 100 200 300 400 
PLATE VOLTS 


92CM-4310T2 


AVERAGE CHARACTERISTICS 
EACH UNIT 


TYPE 832-A 
E¢=12.6 VOLTS 


PLATE (14) OR GRIDO-N®2(Ico)MILLIAMPERES 


PLATE VOLTS 
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SERIES HEATER ARRANGEMENT 
GRID-N22 VOLTS2250 


ee 
spesctat 
ee 


600 
@2CM-4912T2 


Technical Data 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 833A 
lator and as rf power amplifier and os- 

cillator. May be used with full input 

up to 30 Me with natural cooling (20 

Me with forced-air cooling), and with reduced input up to 75 Me. Class C Teleg- 
raphy maximum plate dissipation with natural cooling, CCS 300 watts, ICAS 350 
watts; with forced-air cooling, CCS 400 watts, ICAS 450 watts. 


NOLGAMEN T AV OURAGE) “CAC/DC)Mieeey beso ducve sedate wr sliver ohare aie abet) Fab eaeebes lenses 10 volts 
BSLEA MEIN SCOURICEINT: orci: RMI. ole cucth SLOMAN Mane is, ois «50 cM MNebs, 6 atte ee Wis. oiotosegs cdiens 10 amperes 
MET IBIC A TIONDMACTOR® «oo ae. 1 Miteme aerate sieua sl gts eRe tee aohio ole ie gees senes 35 


DIRECT INTERELECTRODE CAPACITANCES: 
MPIC COMPA CCl aes sistas ions tet si gs eee RCI a atic ate ce. sPpbe hens oe cae be ection si ciaheiaks 6.3 ppl 
GTC GO DELLA TALON G ope icy cE so eae ee ROM Solo cll 6 oe UREN gabe aia Mubab ote Sant eacus 12.3 ppt 
ia teabOuilament soi wats oa ee eel chp ets a Cuaietupyes mae tesueioleteheae eines 8.5 yn i 


* Grid volts, -10; plate milliamperes, 200. 


AF POWER AMPLIFIER AND MODULATOR—Class B 


: Natural Cooling Forced-Air Cooling 
Maximum Ratings: HER: ICAS CCS ICAS 
DC PLATE VOLTAGE..<:. .fc\..46.2-2% 3000 max 3300 max 4000 max 4000 max volts 
MAXIMUM-SIGNAL DC PLATE CuR- 

Ploy pit rs, de rn eae 500 max 500 max 500 max 500 max ma 

MAXIMUM-SIGNAL PLATE INPUT®. 1125 max 1300 max 1600 max 1800 max watts 
PLATE DISSIPATION®.. 0... se 300 max 350 max 400 miax 450 max watts 
Typical Operation (Values are for two tubes): 
DCrblate Volvaveriess . .. ski wide 3000 ; 3300 4000 4000 volts 
DCriGrid: Voltagets.)... =. «ige.% % -70 —80 —1006 -—100 volts 
Peak AF Grid-to-Grid Voltage... 400 440 480 510 volts 
Zero-Signal DC Plate Current.... 100 100 100 100 ma 
Maximum-Signal DC Plate Cur- 

NOM UP Motte ote o cisnsqs BT oe aye 750 780 800 900 ma 
Effective Load Resistange (Plate | ‘ 

EOUDIACE) Bante cites ei sis.o Sales’ soc 9500 10500 12000 11000 ohms 
Maximum-Signal Driving Power 

CAT DTOXS) Eee cle. nical eile ohana 20 30 29 38 watts 
Maximum-Signal Power Output 

CADDEOKO Re en. 5... tse! fo 1650 1900 2400 2700 watts 


® Averaged over any audio-frequency cycle of sine-wave form. 
+ For ac filament supply. 


AVERAGE PLATE CHARACTERISTICS 


TYPE 833-A: 
Eg =O VOLTS AC 


PLATE AMPERES 


oars 00 1000 1500 “2000 2500 3000 3500 4000 
PLATE VOLTS (Eb) 92CM-6196T 
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PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Natural Cooling Forced-Air Cooling 


Maximum Ratings: CCS ICAS CCS ICAS 
DC PLATE" VOLTAGD . 020. .neY 2500 max 3000 max 3000 max 4000 maz volts 
DC GRID VOLTAGES yeh 6 ik oe —500 max —500 max —500 mac —500 max volts 
DC PLATE CURRENT....... 400 max 400 max 450 max 450 max ma 
DC. GRID: CURRENT Fis 6 sis cs oe 100 max 100 max 100 max 100 max ma 
PEATE INPUT crete alain tele ae 835 max 1000 max 1250 max 1800 max watts 
PLATE DISSIPATION...... 200 max 250 max 270 max 350 max watts 
Typical Operation: 
DC Plate Voltage. 22. ssid scents tee 2500 3000 3000 4000 volts 
DELGrid Voltages iiansie cies ane -300 —240 -—300 -325 volts 
From grid resistor of........ 4000 3400 3600 3600 ohms 
Peak RF Grid Voltage.......... 460 410 490 520 volts 
DG Plate \Currentee.. 2... an 335 335 415 450 ma 
DC Grid Current (Approx.)..... 75 70 85 90 ma 
Driving Power (Approx.)....... 30 26 37 42 watts 
Power Output (Approx.)........ 635 800 1000 1500 watts 


4 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 
supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Natural Cooling Forced-Air Cooling 


Maximum Ratings: CCS ICAS CCS ICAS 
DGZRLATE VOLTAGES i. « Anweuien 3000 mae 3300 max 4000 mac 4000 maz volts 
DG.GRID’ VOLTAGE i... ste auee —500 max —500 max —500 max —-500 max volts 
DG PLATtH CURRENT are. seo 500 max 500 max 500 max 500 mar ma 
DC'GRIDICURRENT abc clas sty e 100 max 100 mar 100 max 100 max ma 
PUATE/ INPUTUWOS. 70)... ee 1250 max 1500 max 1800 max 2000 max watts 
PLATE DISSIPATION: ..... .his. 300 max 350 max 400 max 450 max watts 
Typical Operation: 
DC Plate oltagew. . ye sace te 2250 3000 3000 4000 4000 volts 
DGC Grid Voltage®” . 2.7. 5 Vee... -125 -200 -155 -200 —225 volts 
From grid resistor of....... 1500 3600 2150 2650 2400 ohms 
From cathode resistor of.... 235 25 270 380 380 ohms 
Peak RF Grid Voltage......... 300 = 60 350 31S 415 volts 
DGsePlate Current... .5.s4enes 445 415 500 450 500 ma 
DC Grid Current (Approx.).... 85 55 70 15° 95 ma 
Driving Power (Approx.)...... 25 20 25 26 35 watts 
Power Output (Approx.)....... 780 1000 1150 1440 1600 watts 


4 Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


OPERATING CONSIDERATIONS 


Type 833A requires special mounting and may be operated in vertical position 
with filament end up or down, or in horizontal position with all terminals in same 
vertical plane. OUTLINE 58, Outlines Section. 

For operation with natural cooling at 50 Mc, plate voltage and plate input 
should be reduced to 90 per cent of maximum ratings; at 75 Me, to 72 per cent. For 
operation with forced-air cooling at 50 Mc, plate voltage and plate input should be 
reduced to 83 per cent of maximum ratings; at 75 Me, to 65 per cent. 

With forced-air cooling, an air flow of 40 cubic feet per minute from a 2-ineh- 
diameter nozzle directed vertically on the bulb between grid and plate seals is re- 
quired to limit the temperature between these seals to 145°C, 

When the &33-A is used in the final amplifier or a preceding stage of a trans- 
mitter designed for break-in operation and oscillator keying, a small amount of 
fixed bias must be used to maintain the plate current at a safe value. With a plate 
voltage of 4000 volts, a fixed bias of at least -90 volts should be used. 

Plate shows an orange-red color when tube is operated at maximum CC§ or 
ICAS ratings. 
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TYPICAL CHARACTERISTICS 


“TYPE 833-A 
Eg =10 VOLTS AC 


GRID AMPERES 
a 


° 
s 


PLATE VOLTS 
92CM-6197 TF 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as rf power amplifier and oscil- 83 4 
lator. May be used with full input up 
to 100 Me. For operation at 170 Me, 
plate voltage and plate input should 
be reduced to 80 per cent of maximum ratings; at 350 Me, to 53 per cent. Class C 
Telegraphy maximum CCS plate dissipation, 50 watts. Requires Small four-contact 
socket and may be operated in vertical position only, base up or down. OUTLINE 47, 
Outlines Section. Plate shows an orange-red color when tube is operated at maxi- 
mum CCS ratings. 


PILAMENERWOUTAGH (AC/DC) fe oi Stead cath Gee e cles sun aide vet's Malle waters s 7.6 volts 
UTECARSFONUT COCUTILECIONUTOS Chere ses chic REPRE EPR a atte: clea wich Wileleh ot stl evaleuedar ete si fecak sta lel Ovala's Sp | amperes 
AMPLIFICATION, DoACT OI 2 oy. e cee a eaeeoketiote he aRGNE, Sena SER o leo Wig rie a Paar Blo tleret s 10.5 


Drrect INTERELECTRODH CAPACITANCES: 


2.4 ppt 
RE TACDEC ILATCH GRAM te fen eo a aes ie etna Selah coaletareleaeere eas thetavens: oats 242 ppt 
0.6 


ppt 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—-Class C FM Telephony 
Maximum CCS Ratings: 


DGEPLATH AV OLTAGE, .,.. «! aig ohare: hotonline areru le Gin aarte Barun eed lane ramiteites bin paes ban 1250 max volts 
EDGED AV OLTAGEN (sc, cree Rie OR, RO OTS EUR SEH aaa Ra GUE GNS Relies GAN e Bier es -400 max volts 
TOG e EA IORCS UR ERENT ssa ch tid Deets teal tans Monte mic aid, ares etter ella ins. Uitet als, a eel ial at ile aus 100 maz ma 
PI ORG RID CURRENT cs coh h ee ease ce Ra oy UME Tanere ea eal ale! Stet aha, Bran: 9, 20 max ma 
EAT CACE RIM DIESE eet Mee Ss ute atelier arctal Woas MtaMater ep a Pah sere eee erel a Tel 125 maz watts 
ELAS ROPID ISLE ATION Cay), Teac eke Ne Pete Pe: alee WMD haslah hoe Iea Ga BIS a ebay 50 max watts 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 20 Me and with reduced $35 
input up to 100 Mc. Requiges Jumbo four- 
contact socket and may be operated in vertical 
position with base down, or in horizontal posi- 
tion with pins 1 and 3 in vertical plane. OUTLINE 
52, Outlines Section. Direct interelectrode ca- 


147 


RCA Transmitting Tubes 


pacitances: grid to plate, 9.25 puf; grid to filament, 6 pf; plate to filament, 5 uuf. Plate shows a barely 
perceptible red color when tube is operated at maximum CCS ratings. Except for interelectrode capac- 
itances, the 835 is identical with DISCONTINUED type 211. The 835 is a DISCONTINUED type 


listed for reference only. 
HALF-WAVE 
VACUUM RECTIFIER 


Heater-cathode type having two 

83 6 cathodes used in power supply of 

transmitting and industrial equip- 

ment. Maximum peak inverse plate 

volts, 5000; maximum average plate 

amperes, 0.25. Requires Small four-contact socket and may be operated in any 

position. OUTLINE 44, Ouilines Section. The 836 has two separate cathodes, each of 

which is connected to its respective heater terminal. Plate-circuit return should be 
made to the mid-tap of the heater transformer. 


HATER . VOLTAGE! (AG) 2iNS ©, . =. Acc peer DES ccitinee ap ein Siete bie as hale 2.5 volts 
HEATER CURRENT cy 2ci0 ove 4.55) « 5 oh ORR aes DHE echt So ube c/a i ere cesiaiehs 5.0 amperes 
HALF-WAVE RECTIFIER 

Maximum Ratings: 

PAK INVERSE PLATE VOLTAGE 20h Sos e icerciss Une teria) steieieis 5) Maisie eine 5000 maz volts 

PLATE CURRENT: 
Pea Batis Bd Nees Ghee Hh StS LOIS ate ee Pea ae oR aa eaOIS pe ERR AES ae 1 maz ampere 
A VET ADOT PE nA. ay Saahatepege Seattle [scorer Oa oe aec De Rae carte ee os 0.25 maz ampere 
Fault, for duration of.0.1 second{/maximum\:.... . <-).. acts a oe wee 5 max amperes 


° Heater voltage should be applied approximately 40 seconds before the application of plate voltage. 


BEAM POWER TUBE 


Heater-cathode type used as ri 

8 3 7 power amplifier and oscillator. May be 

used with full input up to 20 Mc. For 

operation at 40 Mc, plate voltage and 

plate input should be reduced to 76 

per cent of maximum ratings; at 60 Mc, to 62 per cent. Class C Telegraphy maxi- 
mum CCS plate dissipation, 12 watts. Requires Medium seven-contact socket and 
may be operated in any position. OUTLINE 34, Outlines Section, except has no 
bayonet pin. Plate shows no color when tube is operated at maximum CCS ratings. 


IMBATER VOLTAGE AC/DC) fc o.50 22 65 oy Soe ee Pe eee ot eee 12.6 volts 
HBA TR (CURRENT esi see SS ee ee eee ere aa ae Cea ee ae neo Og ampere 
TRANSCONDUCTANCE (For plate current of 24 milliamperes) ............ Ge 3400 pmhos 
DIRECT INTERELECTRODE: CAPACITANCES: y 

Grid-No.1 to plate (With external shielding)......................... 0.20 max put 

Grid No.1 to cathode, grid No.3, grid No.2, internal shield, and heater... 16 put 

Plate to cathode, grid No.3, grid No.2, internal shield, and heater...... 10 pf 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 


RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DCFERLATH VOLTAGE carer ok Maciek eee Catan ie Le oe eieetetes Caen 500 max volts 
DG: GRID-NO-3iVOUTAGE®. ook ae) Sete cole ome pote cai ee areiiele ee oe eta 200 max volts 
DC. Grip-N0.2 VOLTAGE 4.653 é Seno ee ee ee ee ae ieee cane 200 max volts 
DC GRID-N OL VOLTAGE wan sngs esti nae eee is Eo sina eee —200 max volts 
DC PLATE CURRENT..... Sy MN Pals EIR ated Heche eters eee etabece ee Sols ; 80 max ma 
DC GRImD-No-.l CURRENT A). PCR, SUPE Oe ee ee ee 8 max ma 
PLATH INPUT 22 Soc Oe ee Us a eens NESEY eR: Mae ae re ee 32. max watts 
GRID-NO:3: INPUT 0:6 <8 o:0, | SO ee EE BR ARG ee ee 5 max watts 
GRID-NO2 ENPUT oo 5.55 os Fee eso Tec aia te tae eee 8 max watts 
PLATE DISSIPATION:.\. ... POR RES Oe ee aes Shey Rite o's ae wie ere ee ee es 12 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ..............22008 Se ate 100 max volts 

Heater positive with respect to cathode. ...........cccescccvcccccees 100 maz volts 


FILAMENT VOLTAGE (AC/DC) 
FILAMENT CURRENT..... 


Techni cal Data = 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 30 Mc and with reduced 
input up to 120 Me. Requires Jumbo four- 
contact socket and may be operated in vertical 
position with base down, or in horizontal posi- 
tion with pins 1 and 8 in vertical plane. OUTLINE 
52, Outlines Section. Plate shows no color when 
tube is operated at maximum CCS ratings. The 
838 is used principally for renewal purposes. 


eur. (6.8) ie, (n/ 8) ay 0) 0) 6. 8) 6 @.e~U 6 © 0] @ 6 6 6's 010 0 0 6.0 © 6 © by 6 06, os @ 


Bas 0) 6 OMe © Ds .6he 61.6 0 dw 6, DO 0 816 0.0 B16 6.0 ©. Sens 0 6.816 0 lo 8 6 


Direct INTERELECTRODB CAPACITANCES: 


Grid to plate........ 
Grid to filament..... 
Plate to filament.... 


Maximum CCS Ratings: 


DC PLATE VOLTAGE.... 
DC Grip VOLTAGB...... 


ous 0.40, Oye © Ske swe he Bic 2/016. ee 6d ele © © 0 2 iets © ei ele.e © Ss 5 © 0) 0 (6 


9) (ef e6) #10, .0e, © bm) 68) 8 68) © 80 ob le ef e)\b. 6.0) a see ee ke, 64-9)» 2) © e162 ¢ 


eee mee meme ewe erenereee eee ee sere eeeee ene nee nene 


Class B 
Modulator 


a Seah FAR OPAC ae ioe ee 1250 maz 


pees She Sees SS PRE ee 175°" maz 


e.spere, ele? Se 0 8! © © 10 6.0/0 6741s fs =» 6 Oars: 


a pine Hah A ta eee Pe Zid 220°8 max 
Be For hoe SSSR EE Ne CRE 100° max 


® For maximum-signal conditions. 
* Averaged over any audio-frequency cycle of sine-wave form. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 6 Mc and with reduced 
input up to 30 Mc. Requires Small four-contact 
socket and may be operated in vertical position 
with base down, or in horizontal position with 
pins 1 and 4 in vertical plane. OUTLINE 32, Out- 
linea Section. Filament volts (ac/dc), 7.5; am- 


838 


10 volta 
3.25 amperes 
7.8 put 
6.0 pul 
4.0 pul 
Class C 
Telegraphy 
1250 max volts 
~400 max volts 
175 mar ma 
10 max ma 
220 max watts 
100 max watts 


84] 


peres, 1.25. Direct interelectrode capacitances: grid to plate, 7.5 uf; grid to filament, 4.0 uuf; plate to 
filament, 2.6 uuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate 
volts, 450 maz; de grid volts, -200 maz; de plate ma., 60 maz; de grid ma., 20 maz; plate input, 27 maz 
watts; plate dissipation, 15 max watts. Plate shows no color when tube is operated at maximum CCS 
ratings. The 841 is a DISCONTINUED type listed for reference only. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator. Requires 
Small four-contact socket and may be operated 
in vertical position with base down, or in hori- 
zontal position with pins 1 and 4 in vertical 
plane. OUTLINE 382, Outlines Section. Filament 
volts (ac/dc), 7.5; amperes, 1.25. Direct inter- 
electrode capacitances: grid to plate, 6.4 puf; 
grid to filament, 3.2 uuf; plate to filament, 2.6 


$42 


uuf. Maximum CCS ratings as CLASS A AF POWER AMPLIFIER AND MODULATOR: dc plate 
volts, 425 maz; plate dissipation, 12 maz watts. Plate shows no color when tube is operated at maximum 
CCS ratings. The 842 is a DISCONTINUED type listed for reference only. 


POWER TRIODE 


Heater-cathode type used as rf power am- 
plifier and oscillator. May be used with full 
input up to 6 Mc and with reduced input up to 
30 Mc. Requires Small five-contact socket 
and may be operated in any position. OUTLINE 
32, Outlines Section. Heater volts (ac/dc), 2.5; 
amperes, 2.5. Direct interelectrode capaci- 
tances: grid to plate, 3.9 uuf; grid to cathode 
and heater, 4 yuf; plate to cathode and heater, 
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Sl RCA Transmitting Tubes oe — 


2.5 put. Maximum CCS ratings as RF POWER AMPLIFIER’ AND OSCILLATOR: dec plate volts, 
450 max; de grid volts, -200 mar; de plate milliamperes, 40 max; de grid milliamperes, 7.5 maz; plate 
input, 18 maz watts; plate dissipation, 15 maz watts; peak heater-cathode volts, + 465 mar. Plate shows 
no color when tube is operated at maximum CCS ratings. The 843 is a DISCONTINUED type listed 
for reference only. 


POWER TRIODE 


8 4 5 Thoriated-tungsten-filament type 

used as af power amplifier and modu- 

lator. Class AB; maximum CCS plate 

dissipation, 100 watts. Requires Jum- 

bo four-contact socket and may be 

operated in vertical position with base down, or in horizontal position with pins 1 

and 3 in vertical plane. OUTLINE 52, Outlines Section. Plate shows no color when 
tube is operated at maximum CCS ratings. 


ETLAMENT VOLTAGE (AC/DC)... Flt ky. ic esis seemlaikae suber s eietate 10 volts 
BILAMENT: CURRENTS 5. : {5/51 OO, 5. So cee tele aici eis simne ita oo amperes 
AMPLIFICATION PAOTOR . . ou ec aby. eee ne ues eet nbekin ofercictewione os 5.3 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid ‘to plated ai 2.2/5 ace Oe ies SE eR ator tae) he a en ee ES! ppl 
Grid: to. filaments jssidic shite eed Gales © ocho Sel ee cre 5.0 put 
Plate:to Tlamens : ..:40): « adage OOM ee eed eh aE Rea 5.0 ppl 
AF POWER AMPLIFIER AND MODULATOR—Class AB1 
Maximum CCS Ratings: 
DGC -REATE: VOLTAGB ® Sse: cask are ee ae ae ee Seis Pea eee: 1250 max volts 
DC. GRID VOLTAGE 5... od.) cis Decks en ee ee oo Do cule ce ee -406 max volts 
DC. PEATE: CURRENT 2 os 52 2s Hic a ee ee Ree oe 120 max ma 
PLATE INPUT 2.0.0. chs a ss Oe ee Ie Oe PL ee ak Ae. 150 max watts 
PLATR DISSIPATION 32 3 ccs bs cat See <a re es a Ree 100 maz watts 
POWER TRIODE 
Thoriated-tungsten-filament type used as Grecane 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 3 Mc and with reduced Jf J 


849 input up to 30 Mc. Tube may be operated in 

vertical position with filament end up, or in 

horizontal position with plate in vertical plane. 

Maximum over-all length, 14% inches; maxi- 

mum diameter, 41% inches. Filament volts P 
(ac/dc), 11; amperes, 5. Direct interelectrode capacitances: grid to plate, 34 yuyf; grid to filament, 17 yf; 
plate to filament, 3 nuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: de 
plate volts, 2500 maz; de grid volts, -500 maz; de plate amperes, 0.35 max; de grid amperes, 0.125 maz; 
plate input, 875 maz watts; plate dissipation, 400 max watts. Plate shows cherry-red color when tube is 
operated at maximum CCS ratings. The 849 is a DISCONTINUED type listed for reference only. 


POWER TETRODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator at frequencies 
up to 15 Me. Requires Jumbo four-contact 
socket and may be operated in vertical position 

8 50 with base up or down, or in horizontal position 

with pins 1 and 8 in vertical plane. OUTLINE 53, 

Outlines Section. Filament volts (ac/dc), 10; 

amperes, 3.25. Direct interelectrode capaci- 

tances: grid No.1 to plate (with external shield- 

ing), 0.25 max pf; grid No.1 to filament and grid No.2, 17 uuf; plate to filament and grid No.2, 25 puytf. 

Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: de plate volts, 1250 maz; 

de grid-No.2 volts, 400 maz; de grid-No. 1 volts, -400 maz; de plate milliamperes, 175 maz de; grid- 

No. 1 milliamperes, 40 maz; plate input, 220 maz watts; grid-No.2 input, 10 maz watts; plate dissipa- 

tion, 100 maz watts. Plate shows a barely perceptible red color when tube is operated at maximum CCS 
ratings. The 850 is a DISCONTINUED type listed for reference only. 


150 


Technical Data 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used ‘ 
with fullinput up to 3 Me and with reduced in- 851 
put up to 15 Mc. Tube may be operated in ver- 
tical position with filament end up, or in hori- 
zontal position with plate in vertical plane. 
Maximum over-all length, 17-5/8 inches; maxi- 
mum diameter, 6-1/8 inches. Filament volts 
(ac/dc), 11.0; amperes, 15.5. Direct interelectrode capacitances: grid to plate, 47 uuf; grid to filament, 
25.5 uf; plate to filament, 4.5 wuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCIL- 
LATOR: de plate volts, 2500 maz; de grid volts, -500 max; de plate amperes, 1 maz; de grid amperes, 
0.2 max; plate input, 2500 max watts; plate dissipation, 750 max watts. The 851 isa DISCONTINUED 
type listed for reference only. 


POWER TETRODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 30 Me. For operation at 
60 Me, plate voltage and plate input should be 
reduced to 75 per cent of maximum ratings; at 860 
120 Me, to 50 per cent. Requires Small four- 
contact socket and may be operated in vertical 
position only, base down. OUTLINE 57, Outlines 
Section. Plate shows no color when tube is oper- 
ated at maximum CCS ratings. The 860 is used 
principally for renewal purposes. 


Uae re OUT AGE CAC DO) i). i.s oc ure ae RL ek ae wk lt ES ees 10 volts 
Mee Uembeae RIMMER CRU Gv alerniccs. Meera Ga OR Ne es 3.26 amperes 
TRANSCONDUCTANCE (For plate current of 50 milliamperes)............... 1100 pmhos 
PRUNE A ENG RA TOURE AGTOR foe gsi sus Wola oe dere hike eve ed kare ON inc weclta bing 200 
Direct INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external shielding). ..........0.. 000 0ec cee 0.08 max put 
Grid No.1 to filament and grid No.2... 0.0.00... 0. c cece ccc ececceuues 7.78 ppt 
Plate to filament.and grid No.2 ..5.i-. wah h Mh weave, See arerons 7.5 put 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


DSR RE ORE AMOR Si bo as lel Soe a eee ik a Ne es a eh ats We ake at 3000 max volts 
NPA eC IDEN Ce NML TAGE. 8 Oh us BEA what eek kee wun e calcu nse vnwlege 500 max volts 
BC se UV OUT AGI fo \,.. 0 oe Ose ete e aay vipeivie sale Peale ae a valee bs —800 maz volts 
Be ree AA RIOR TREIOMONOT: oN Sd og SN abere ele Wy ahicus athe wae cred Wes how Dara a culls gale ee 150 max ma 
DC Grip-No.1 CURRENT....... aoc Satoratees le, Caves 599 CRE TER = SCRE? cope 4 40 max ma 
SEATED aay ie as oa so ne SAE OY ROE ce RNY BI Bs ok lace 300 max watts 
Grip-No.2 INPUT. .........% aajielsg <0 OY ARE PAN CSR NS RR SIRES 5 ch cosy STEMS es av ma So! S-a) a 10 max watts 
BUA Pee ISSERATNO Nits 5.5 c's: soir ape tues tomer ouch UVR Uakavtntaceceabotns an cccces aun ate eee 100 max watts 


POWER TETRODE 


Thoriated-tungsten-filament type used as 
r{ amplifier and oscillator up to 60 Mc. Maxi- 
mum over-all length, 17-7/32 inches; maximum 
radius, 6-5/8 inches, Filament volts (ac/dc), 11; 86] 
amperes, 10. Direct interelectrode capacitances: 
grid No.1 to plate (with external shield), 0.1 
mas put; grid No.1 to filament and grid No.2, 
14 wef; plate to filament and grid No.2, LL puff. 
Maximum CCS ratings as RE POWER AM- 
PLIFIER AND OSCILLA'TOR: de plate volts, 3500 maz; de grid-No.2 volts, 745 maz; de grid-No.1 
volts, -1060 maz; de plate ma., 350 mac; de grid-No.1 ma., 75 max; plate input, 1200 maz watts; grid- 
No.2 input, 35 maz watts; plate dissipation, 400 max watts. The 861 isa DISCONTINUED type listed 
for reference only. 
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POWER TETRODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator at frequencies 
up to 60 Mc. OUTLINE 34, Outlines Section. Fil- 

865 ament volts (ac/dc), 7.5; amperes, 2. Direct in- 
terelectrode capacitances: grid No.1 to plate 

(with external shield), 0.1 uuf; grid No.1 to fila- 

ment and grid No.2, 8.5 maz uf; plate to fila- 

ment and grid No.2, 8 uuf. Maximum CCS 

ratings as RF POWER AMPLIFIER AND 

OSCILLATOR: de plate volts, 750 max; de grid-No.2 volts, 175 max; de grid-No.1 volts, -200 maz; 
de plate ma., 60 max; de grid-No.1 ma., 15 maz; plate input, 45 max watts; grid-No.2 input, 3 maz 
watts; plate dissipation, 15 max watts. The 865 is a DISCONTINUED type listed for reference only. 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER a 


Coated-filament type used in 
866A power supply of transmitting and in- 
dustrial equipment. Maximum peak aie « 
inverse anode volts, 10,000; at maxi- . ae 
mum average anode amperes, 0.25. Re- 
quires Small four-contact socket and may be operated in vertical position only, 
base down. OUTLINE 43, Outlines Section. 


HINA MENT VOLTAGE: (AG) oer eie cee Base gte cesta ofall cer ete twee ate cusiectain ie evekens 2.5 volts 
POMS DORE GXOLids) inh ge ene ny WEDS Site tn Sere ree s Anno tacieeare Aes Sn 5.0 amperes 
Prax TUBE VOLTAGE Drop (Approx.).. 2... 5... e cee eee eee ee emcees 15 volts 
® Filament voltage must be applied at least 15 seconds before the application of anode voltage. 
HALF-WAVE RECTIFIER 
Maximum Ratings, (For power-supply frequency of 60 cps): 
PEAK INVERSE ANODE VOLTAGE.............- 2500 max 5000 max 10000 maz volts 
ANODE CURRENT: 
Peak 3): Ace eos ee cee ge seis easier 2 max 1 max 1 maz amperes 
WNVET AG CEM SOIR. foie thts Soa iene noes eeitncuregs 0.5 max 0.25 max 0.25 maz ampere 
Fault, for duration of 0.1 second maximum . 20 max 20 max 20 maz amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE® . 20 to 80 20 to 70 20 to 60 G 


* Averaged over any interval of 30 seconds maximum. 
@ Operation at 40° = 5°C is recommended. 


RATE OF RISE OF CONDENSED- 
MERCURY TEMPERATURE 


oO 
: TYPE 866A 
LOAD 
pad AMPERES 
Lin? 
NOR 
=o 
ae 
Zar 
= 
Te) 
aoe 
@ 
wos 
rO 
ra 
Fes 
[ee] 
q 


HEATING TIME-MINUTES 
92CS— 9028T! 
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Technical Data 


Operating Values: 


Circutt Maz. Trans. Approx. DC Maz. DC Maz. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
' Rectifier Considerations (RMS) To Filter Amperes To Filter 
Section) Fig. E Eavy . Tav Pde 


In-Phase Operation 


7000¢ 3200 0.25 0.8 
Half-Wave Single-Phase... 57 35004 1600 0.25 0.4 
1700° 800 0.50 0.4 
35008 3200 0.5 1.6 
Full-Wave Single-Phase... 58 17004 1600 0.5 0.8 
8002 800 1.0 0.8 
7000° 6400 0.5 3.2 
Series Single-Phase....... 59 35004 3200 0.5 1.6 
1700° 1600 1.0 1.6 
4000¢ 4800 0.75 3.6 
Half-Wave Three-Phase... 60 20004 2400 0.75 1.8 
1000° 1200 1.5 1.8 
Quadrature Operation 
4000 4800 1.5 ULs 
Parallel Three-Phase...... 61 20004 2400 1.5 3.6 
1000° ; 1200 3.0 3.6 
4000° 9600 0.75 732 
Series Three-Phase........ 62 20004 4800 0.75 3.6 
1000° 2400 1.5 3.6 
3500® 4500 0.91* 1.08 4.05% 4.58 
Half-Wave Four-Phase.... 63 17004 2300 0.91* 1.08 VANES) Vast 
800° 1100 1.82* 2.08 IVOSter2e28 
3500°® 4800 0.95* 1-08 4.60* 4,88 
Half-Wave Six-Phase..... 64 17004 2400 0.95* 1.08 2.30* 2.48 
800° 1200 1.90* 2.08 2.28% 2.48 


®For maximum peak inverse anode voltage of 10000 volts and maximum average anode current of 
0.25 ampere. 


«For maximum peak inverse anode voltage of 5000 volts and maximum average anode current of 0.25 
ampere. 


9 For maximum peak inverse anode voltage of 2500 volts and maximum average anode current of 0.5 
ampere. 
* Resistive load. ® Inductive load. 


HALF-WAVE ._MERCURY- 
VAPOR RECTIFIER 


Coated-filament type used in 
power supply of transmitting and in- & 7 2A 
dustrial equipment. Maximum peak : 
inverse anode volts, 10,000; maximum 
average anode amperes, 1.25. Requires 
Jumbo four-contact socket and may be operated in vertical position only, base 
down. OUTLINE 54, Outlines Section. 


IPICAMEN To VOLTAGE (AC)? .c fesse denteek ces SSeS: RENO cuas ac es < Sere eo 5.0 volts 

INAMBNT: CURRENT i. < caui, Se eck ees te as ena MET eee. eae Us amperes 

PAKS LOUBELV OLTAGH DROP (A DPLOX.)% oo. ks ueeacw eas wicks clit fo thas «nae eee 10 volts 

° Filament voltage must be applied at least 30 seconds before the application of anode voltage. 
HALF-WAVE RECTIFIER 

Maximum Ratings, (for power-supply frequency of 60 cps) : 

PHAKINVERSH ANODE VOLTAGE «cg cs rs sive oie eS eaie.cisieles 5000 max 10000 max volts 


“ 


RCA Transmitting Tubes 


ANODE CURRENT: 


5 max amperes 


1.25 maz amperes 


Maz. DC 
Output KW 
To Filter 
Pde 


_ 
© oo 0o —m em 00 ne 
oso oo oo oo 


~~ 


36.0 
18.0 


36.0 
18.0 


20.0* 22.58 
10.0*, 11.28 


22.8* 24.08 
11.4* 12.08 


Peak sss he aa ee ee 5 max 
AVeTALO A ns 5c gatas Me Ue SRRIELA Dh cane es oe 1.25 maz 
Fault, for duration of 0.2 second maximum ............ 50 max 
CONDENSED-MERCURY-TEMPERATURE RANGE® ........... 20 to 70 2 
6 Averaged over any interval of 15 seconds maximum. 
® Operation at 40° + 5°C is recommended. 
Operating Values: 
Circuit Maz. Trans. Approx. DC Maz. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output 
Rectifier Considerations (RMS) To Filter Amoperes 
Section) Fig. E Eay Tay 
In-Phase Operation 
7000°® 3200 1,25 
Half-Wave Single-Phase... 57 35004 1600 1.25 
3500° 3200 2.5 
Full-Wave Single-Phase... 58 17004 1600 2.5 
7000° 6400 2.5 
Series Single-Phase....... 59 35004 3200 Zee 
4000° 4800 3.75 
Half-Wave Three-Phase... 60 20004 2400 3.75 
Quadrature Operation 
4000® 4800 7.5 
Parallel Three-Phase...... 61 20004 2400 Leys 
4000° 9600 3.75 
Series Three-Phase....... 62 20004 4800 3. 75 
3500° 4500 4.5* 5.08 
Half-Wave Four-Phase.... 63 17004 2250 4,.5* 5.08 
3500° 4800 4.75* 5.08 
Half-Wave Six-Phase..... 64 17004 2400 4.75* 5.08 
* For maximum peak inverse anode voltage of 10000 volts and maximum average anode current of 1.25 
amperes. 
“For maximum peak inverse anode voltage of 5000 volts and maximum average anode current of 1.25 
amperes. 
* Resistive load. ® Inductive load. 


RATE OF RISE OF CONDENSED - 
MERCURY TEMPERATURE 


c 
vv 
°o 


a 


Bee a ae RE 
: [ome | iss [st — 
i 


oO 30 40 


Bee hte - MINUTES 
g2cs-s9029T) 


TEMPERATURE RISE 
OF CONDENSED MERCURY 
ABOVE AMBIENT TEMPERATURE — ® 
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EG) nac(a) MEDIUM-MU TRIODE 
Acorn heater-cathode type used 
as af amplifier and as rf amplifier and 
Nn oscillator at frequencies up to 600 Me. 95 5 
oO o (4) Class A, Amplifier maximum CCS 
Be sk) SH plate dissipation (design-center value), 


VIEWED FROM SHORT ENO) =—-—sW&W«6§s Watts. Requires Acorn five-contact 
socket and may be operated in any position. OUTLINE 2, Outlines Section. Plate 
shows no color when tube is operated at maximum CCS ratings. 


FMA EReVOULAGE (AC/DC)... cht aera toe pete Oe TE er 6.3 volts 
ELTA BRE ROUICREIN Shas occh onl fanteaichcs tate eae Sat See eT te olka et atte ae. 0.15 ampere 
PR ANOCONDUCTANCH: (Voce cae ante Matha ie ale keen eis a ed ea 2200 pwmhos 
AERC BLO NGTUACTOR. cote, Me tens sin sone Eee Co Oe ah 25 
DirEcT INTERELECTRODE CAPACITANCES: 
REUICS COLD LA COW sc Sia eet ah ak RB ate ee ore Sale Tee ee Deh 1:3 ppt 
Grid. to catnode and heater! cece sn hea ele cr ee Lae rw | 1.0 put 
Era LestocatcnOde ANG NEALED So eter i me Roce eo eae 0.4 put 
° For de plate volts, 250; de grid volts, —-7; plate resistance (Approx.), 11400 ohms; de plate amperes, 6.3. 


AF AMPLIFIER— Class A 
Maximum CCS Ratings, Design-Center Values: 


PA REVOLT AGH ia aida ait eas uit seek pam steal ae ore MUI tonne Aachen 250 max volts 
PATH SIDISSIPA TION oc ce cic si sik ce, See De EA eee i Meee UE oe oie ane ele 1.6 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ............ 00.0 cele eee ees 80 max volts 
Heater positive with respect to cathode........... 0.00000 ce eee eee 80 max volts 


RF AMPLIFIER AND OSCILLATOR—Class C 
Maximum CCS Ratings, Design-Center Values: 


ISOSERATE V OWDAGE <;, ©. 0 Gites.) CO ok Ods cl bees ake Sree EE, 180 max volts 
DEAPLATE GURRENT..c Oia se hte ae RR ORAL 7: ahimeacinebd. Maga ok. 8 max ma 
CMR TIC UREN TD 2 22s toe, 0 tee eh aE MISE Whe TALES Thales oad althe Bie Bs 2 max ma 
PEAK HBEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... ........ ccc eee cee eee 80 max volts 
Heater positive with respect to cathodes o.5 bik... 2b eee db le vei de ee ate 80 max volts 


MEDIUM-MU TRIODE 


Acorn coated-filament type used 
as rf power amplifier and oscillator at 95 8A 


frequencies up to 350 Me. Class C 
Telegraphy maximum CCS plate dis- 


F- ees : 
VIEWED FROM SHORT END = Sipation (design-center value), 0.6 


watt. Requires Acorn five-contact socket and may be operated in any position. 
OUTLINE 2, Outlines Section. Plate shows no color when tube is operated at maxi- 
mum CCS ratings. 


PAMEDS VOL PAGE (TC )or Wek mtyiNts & alatootas dita aiecee a gimeme ns Salyer ereha nly Ores 1.25 volts 
ROI UAAN HONE DME MRR FONUD oat Aiea to aL MEAS hale o, oyal saben als: ears, acela) Benatar: Silahces ace leila 0.10 ampere 
DrirEcT INTERELECTRODE CAPACITANCES: 
‘Dito Teteht 0) CG VET, Pande sche. a Neneh Bc Par igh Para ir gee ge Be iets Ora ary, Cia) NP AR Page 2.5 put 
CTICREO EMEA TIONG coe aA Ae eck te re hee ee ee ae ne 0.45 put 
PIRtORtOmUATMen G15 8.) ace Maieisiy ansake eslal une PhO Maken ale Qe RO a, es 0.6 put 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings, Design-Center Values: 


PS Ceme SEA TUR CV OE TAG Hee yg frites whierico atid patil of stlta ela uhenen aCe h didn lauds oy oven er ahere lea. ee 135 max volts 
MMC TL UTS MAS ONINTUNCS EN ME ic 8 J Ps ni Luan Gactiyal mat MO Pere adie soso Geaets MMPS bag -—30 max volts 


Pere rere serene te | Transmitting CNT e————— 


DC PUATE CURRENT) 25207 ot habeas ee ee ee Ee EEE GL wae 7 max ma 


DC GRID CURRENT «oo coe sge-s dis eet ee De cle @ IIA AE ORE es ae os 1 max . ma 
PEATE INPUT 2 2225 Ie 2 Peis ooh choie tos ois lohan a) apd vache otha eotaeie te cen Peis nas one 9.95 max watt 
PLATE DISSIPATION soc ccs fas coe cee pelos BES Teale ded oteles ct Weabee s¢.a5)8 0.6 max watt 


Maximum Circuit Values: 


Grid-Circuit Resistance: 
For fixed-bias: operation 242s «.Factttecc atiels cate ete Oe Gia cleo hale ake eee « 0.1 max megohm 
For cathode-bias operation sci k ose cies hele Balele ide ee ate RE Wier oele 0.5 maz megohm 


POWER TRIODE 


Coated-filament type used as af power 
amplifier and modulator and as rf power ampli- 
fier and oscillator. May be used with full input 
up to 45 Mc and with reduced input up to 100 

1608 Me. Requires Small four-contact socket and 
may be mounted in vertical position with base 
down, or in horizontal position with pins 1 and 
4 in vertical plane. OUTLINE 32, Outlines Sec- 
tion. Filament volts (ac/dc), 2.5; amperes, 2.5. 

Direct interelectrode capacitances: grid to plate, 9 uuf; grid to filament, 8.5 uyf; plate to filament, 3 upf. 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 425 maz; 
de grid volts, -200; maz de plate milliamperes, 95 maz; de grid milliamperes, 25 maz; plate input, 40 max 
watts; plate dissipation, 20 max watts. Plate shows no color when tube is operated at maximum CCS 
ratings. The 1608 is a DISCONTINUED type listed for reference only. 


POWER PENTODE 


Coated-filament type used as rf power am- 
plifier and oscillator. May be used with full 
input up to 20 Mc and with reduced input up 
to 110 Mc. Requires Small five-contact socket 

1610 and may be operated in vertical position only, 

base up or down. OUTLINE 32, Outlines Section. 

Filament volts (ac/dc), 2.5; amperes, 1.75. 

Direct interelectrode capacitances: grid-No.1 

to plate, 1.2 uuf; grid No.1 to filament mid-tap, 

grid No.3, and grid No.2, 8.6 uuf; plate to filament mid-tap, grid No.3, and grid No.2, 13 puf. Maximum 
CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 400 maz; de grid-No.2 
volts, 200 maz; de grid-No.1 volts, -100 maz; de plate milliamperes, 30 max; de grid-No.1 milliamperes, 
3 max; plate input, 9 max watts; grid-No.2 input, 2 max watts; plate dissipation, 6 mar watts. Plate 
shows no color when tube is operated at maximum CCS ratings. The 1610 isa DISCONTINUED type 
listed for reference only. 


POWER PENTODE 


Heater-cathode type having 
161 3 meta! shell used as rf power amplifier 


and oscillator. May be used with full 

input up to 45 Me. For operation at 

60 Me, plate voltage and plate input 
should be reduced to 90 per cent of maximum ratings; at 90 Me, to 85 per cent. 
Class C Telegraphy maximum CCS plate dissipation, 10 watts. Requires Octal 
socket and may be operated in any position. OUTLINE 11, Outlines Section. 


HMATHR VOLTAGE: (AC/DG)ar.. pawn Sante ae sds eG Ee oes COE 6.3 volts 
HEMATER CORREN TD iirc tetris Gide tate ce oe cic Teo cee a tie che ete ere Ont ampere 
TRANSCONDUCTANCE (For plate current of 31 milliamperes)............... 2500 pumhos 
DIRECT INTERELECTRODE CAPACITANCES: , 
Grid: No: Ito plate. Ag Aa Fea ie eee eee co 0.26 ppt 
Grid No.1 to cathode, grid No.3, grid No.2, shell, and heater.......... 6.5 upi 
Plate to cathode, grid No.3, grid No.2, shell, and heater.......... a ASS put 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 
THO PLATE VOUTAGE os) 50° o'o'snientctats tea gehts, pelle eaten Pere eT a i 350 max volts 


Technical Data 


DWE -GRID-NOAEVOLTAGE ot eee ee oro eke eed os See tee ne a nietetaltia wa eles 275 max 
PSIG RIDSNOMMVOUTAGE. sen. 4, 6s canes 0 Sietsice wohes le é0le a.0;0.0,@,0.010. 0.0.0 -100 max 
DGsPLATH CURRENT... . foc se foe. dc 3. aietscetsrayeyaraiaiters ataloieir.ereeus,ejeitiaveuareseys 50 max 
DIGIGRID-NOsMGURREINT » «| 28AG ioe «5 ciere cue.sincec.e.e.guv nine ee ©,0 0. 0,8.6 auaietetsl seine 5 max 
LEV) J ASTSAG HEY. 5 shy wy Soe yee eae Se is ema Solr cea Se fo Sean eR AD VP OD Ori 17.5 maz - 
GRID-No.2 INPUT............; TR SS eee Bains ones ees RENEE Dis Sie e Spapeyaid 2.5 max 
PATEL DISSED ATOM oo. a's oo HAG) OARS, axe te: nosueces vcehions tabs ee eae Miehehehyayeds Morsiegs 10 max. 
PEAK HRATER-CATHODE VOLTAGE: : 

Heater negative with respect to cathode............. Mivisieisiales ee <i50.0 100 max 

Heater positive with respect to cathode. .............00008. SAS IOUS 100 maz 


BEAM POWER TUBE 
Heater-cathode type having 
and modulator and as rf power ampli- 


fier and oscillator. May be used with 
full input up to 80 Mc. For operation 


metal shell used as af power amplifier 1614 


at 120 Me, plate voltage and plate input should be reduced to 75 per cent of maxi- 
mum ratings. Class C Telegraphy maximum plate dissipation, CCS 21 watts, ICAS 
25 watts. Requires Octal socket and may be operated in any position. OUTLINE 21, 


Outlines Section. 


FLWA THR BV OUT AGH (AC/DC) 215 shes ou bis, Severo asset eine dieteiaie ols Sa alata Risa tele 6.8 
ERIEVA EMM ea OEM ER IDEN NTR attra sd SO icsc caay ti sea here GA, Ae oue 8 ore A avel oleae eines) Gare 0.9 
TRANSCONDUCTANCE (For plate current of 72 milliamperes)............05- 6050 
Direct INTERELECTRODE CAPACITANCES: 
CGrIGENO- Istouplatere. gays oar. ol sidigtn cscs ck tis nates cus sesiet olevelouese eeauetae overs’ © 0.4 max 
Grid No.1 to cathode, grid No.3, grid No.2, shell, and heater.......... 10 
Plate to cathode, grid No.3, grid No.2, shell, and heater.............. 12 


AF POWER AMPLIFIER AND MODULATOR—Class ABI 


Maximum Ratings: Ces _ICAS 
DDCS ERA TG OUTA GH Ion sc. sient. eh Wek ies hae cs ot ele os 375 max 550 max 
DC Griv-No.2. VOLTAGE ..........3., ES SS.) Meas SR: oe 300 max 400 max 
EG AEA ATG MICRON De soc. s0 «6 se aie Sleve’s bo Sole e is sie ci siete e’a ow ke 110 max 110 max 
PACA TE UNI Te AM 5's ow, 0 5 See ah.) O ORAL gkniaia Meee Sledalale siedetene 40 max 60 max 
GRIDSNOSELNBUT 85) 5.35 x5: Hates I ENS SE RPI Te ie st 3.5 maz. 3.5 max 
PLATE DISSIPATION..& ~... 00052298. SUS SEPM PB Sarah 21 max 25 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..... S ee Lee 200 max 200 max 

Heater positive with respect to cathode............... 200 max 200 max 
Typical Operation (Values are for 2 tubes): 
He) Oma AUER VO WCAC rect ete nsies suerte a otererctel iva rsie siegat's  eheletele +] ers 360 530 
DGrGrig- NO ceVOllagea. at ne eae at ss eae nen ee 6 270 340 
DC Grid-No.1 Voltage .... Siig iene aces —22.5 -36 
Peak AF Grid-No. -1-to-Grid-No 0. 1 Voltage. PRS ete 45 712, 
Hero-signale) @ Plate: Current on.g < otaedie bon 4s) ye ert s $02 88 60 
Maximum-Signal DC Plate Current..............00000- 132 160. 
Maximum-Signal DC Grid-No.2 Current................ 15 20 
Effective Load Resistance (Plate to plate)...... aie aia) lees 6600 7200 
otal Marmomc DISCOLtlON ynetaka a ais as she ftts & eareiareieelate ate y ee 2.5 
Maximum-Signal Power Output... . 6.65 ccc feet lacie 26.5 50 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum Ratings: CGS ICAS 
Tea eT eA TIS WiOLTA GENT: sve ce’ Palohade, alee. 216,6, eiehalaieiuns « cai ctvieel eis 375 max 450 max 
IDKeMC RTD NOt OLA GEL iin ic, cls; spenciateiele eesesormaiqile su0.0 6 sere 300 max 300 max 
DRG RID-NOstwy OLTAGE 25. :uaisysic Gs, « sie. evdieisye, nejersie « areleis elexe -125 max -125 max 
CAP UATHICURRENT 4. ccc.c ssc elo se ase eiejois, 6 elk ava eaeevews 110 max 110 max 


volts 
ampere 
pmbhos 


pul 
put 
pul 


volts 
volts 
ma 
watts 
watts 
watts 


volts 
volts 


ohms 
per cent 
watts 


RCA Transmitting Tubes 


DC’ GRipD-NOAICURRENT | 4 5.0 cs tou isin kOe a Shetek or kh 5 max 
PEATE INPUT OTS Ey cach SER RR Set ad eR eNO ee 35 max 
GRriv-No.2 INPURY. oo. . coe tao. ac sete eee 3.5 maz 
PLATE DISSIPATION 4 o.oo een tect cites be SE SS SEE 21. maz 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 200 maz 
Heater positive with respect to cathode.............. 200 max 
Typical Operation: 
DC Plate Voltages, 2.4. 4.2258" ER ee ee Cee ree ae 375 
DC Grid-No2 Voltage. ook: So ee eee 250 
Prom) series. resistor Oly cis cies cae Le ae as eeu ieee 12500 
DG. Grid-No.1 Voltage €< - ee se Sais eee ae —40 
From grid-No.1 resistor of .). /ie@) ae. bolton fee Os oe 20000 
From cathode resistorOb etre ee dc ae a a 425 
Peak RF Grid-No.1 Voltage’ yo. A. ss eee 51 
DC. Plate Cuprent :.". Ss Ae See ee ee eet 80 
DC Grid-Nox’ Current. 3. eedi eee easier oe 10 
DG. Grid-No:1 Current ‘(A pprox.) access eo ae 2 
Driving: Power (Approx: hiccn sist eee te Se ee ane 0.1 
Power Output (Approxs) 4.89 See ee ee eee | 21 


5 max 
45 maz 
3.5 maz 
25 maz 


200 max 
200 max 


0.15 
31 


ma 
watt 
watts 


* Obtained from separate source, from plate-voltage supply with a voltage divider, or through series 


resistor of value shown. 


é Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


1616 


HALF-WAVE VACUUM 
RECTIFIER 


Coated-filament type used in power supply 
of transmitting and industrial equipment. Re- 
quires a Small four-contact socket and may be 
operated in vertical position with base down, or 
in horizontal position with pins 1 and 4 in ver- 
tical plane. Maximum over-all length, 6-13/16 
inches; maximum diameter, 2-1/16 inches, Fil- 
ament volts (ac), 2.5; amperes, 5. Maximum 
CCS ratings as HALF-WAVE RECTIFIER: 


peak inverse plate volts, 6000 maz; peak plate ma., 800 maz; average plate ma., 130 max; fault amperes, 
2.5 max. The 1616 is a DISCONTINUED type listed for reference only. 


1619 


BEAM POWER TUBE 


Coated-filament type having metal shell 
used as af power amplifier and modulator and 
as rf power amplifier and oscillator. May be 
used with full input up to 45 Mc. For operation 
at 60 Mc, plate voltage and plate input should 
be reduced to 90 per cent of maximum ratings; 
at 90 Me, to 77 per cent. Requires Octal socket 
and may be operated in vertical position only, 
base down or up. OUTLINE 21, Outlines Section. 
The 1619 is used principally for renewal pur- 
poses. 


EIGAMENT VOLTAGR(CAG/DG) £0 ahi. Oe te oe ee eet ike ee ee 


BPXGAMENT CURRENT Loo 55's ck ¥ ites cicceh wi Sah ce Se Gass ie ee 


TRANSCONDUCTANCE (For plate current of 50 milliamperes) .............. 
Direct INTERELECTRODE CAPACITANCES: 


GridtNoll to platen Asso es cede ay a eee ee re 


Grid No.1 to filament, grid No.3, grid No.2, and shell... ............. 
Plate to filament, grid No.3, grid No.2, and shell.................... 


AF POWER AMPLIFIER AND MODULATOR—Class AB} 


Moximum CCS Ratings: 


wise UL ee) a © Re be 8s © 6 eee cin Sh Cie Oe eo ee OTe Me ee, eee 


@ 6 we © ou a te 0.0 0.4 bes 8 6 wee 6 eee 6 Oe We oa ee esta et etal are ® 


6 6 8 wR © Che. see) ete aw 6! ee ol ata a” eile waa wie al we! sale fe 
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volts 
amperes 
umhos 


ul 
ppt 
put 


volts 
volts 
ma 
watts 
watts 
watts 


2 A EES PT TT sauseanan Technical LICE DP Ree oi mentees teen rere 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DGC PLATE V.GUTAGE. cus... 5.88 CR SRE SMC ew Oe Ia nen ees OM 400 max volts 
TREAAS REDE E COL PAC te ic TFL Lhctond setae totale ela tane ieieis elater a's suas Sheke sate’ sheen 300 maz volts 
DOG RIDING VOLTAGE oe eee RMP PRIA grcte Costes a aaa ame OR ak at alates -125 maz volts 
DCIPUATE CURRENT. oe MTSU ALAA, Se TRESS AS: 75 max ma 
i) (HRC ITRCIN GIy COUTICR TIN (Cacia Fes ce eee ae aon te obeior oda fe sever Audios» oleps, plsrrcale 5 maz ma 
ara TTIMUN ULE Wrenn tee ee okt el cn Ain edhe tte Wi Ua share sides cial suale sia.releal oie, abe 30 max watts 
GL Ee Bioain cpp VE) Bip Ul le ales eal ey Minding ena Cah get mab Eo ean arava barrie raya hae 3.5 max watts 
CACHE TS STIR A LEON Ie Cree RM cdistctistis) ia nah aca oa phobia el overeat sbuheraterieie ale ate 15 max watts 


Meximum Circuit Values: 
Corte CEC TECHEL MEL OSISUANICOS 005 5 cod ousto lh lu hear ace che ieetolee aye cial ehoiuta, Greys fee sie 25000 max ohms 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 60 Mc and with reduced 
input up to 100 Mec. Requires Small four- 
contact socket and may be operated in vertical 1623 
position with base down, or in horizontal posi- 
tion with pins 1 and 4 in vertical plane. OUTLINE 
44, Outlines Section. Filament volts (ac/dc), 
6.3; amperes, 2.5. Direct interelectrode capacitances: grid to plate, 6.7 uuf; grid to filament, 5.2 puf; 
plate to filament, 0.9 nuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: 
dc plate volts, 750 maz; de grid volts, -200 maz; de plate ma., 100 max; de grid ma., 25 max; plate in- 
put, 75 max watts; plate dissipation, 25 max watts. Plate does not show color when tube is operated at 
maximum CCS ratings. Type 1623 is a DISCONTINUED type listed for reference only. 


BEAM POWER TUBE 


Coated-filament type used as rf power am- 
plifier and oscillator. May be used with full 
input up to 60 Me. For operation at 80 Me, 
plate voltage and plate input should be reduced 
to 80 per cent of maximum ratings; at 125 Mc, 1624 
toe 55 per cent. Requires Small five-contact 
socket and may be operated in vertical position 
only, base up or down. OUTLINE 34, Outlines 
Section, except has no bayonet pin. Plate shows 
no color when tube is operated at maximum CCS ratings. The 1624 is used principally for renewal pur- 
poses. 


HIPAMENTEVOUTAGH CAC /DC) tite Mattias erie Sa thie ee lie Lie aeraersiae tunes 2.5 volts 
FLY Te A RAE NICO ERE INE areecn cas pec eign, PLR entree gt bes eran tines LIU Pe a even ca ayiswal yihet te 2.0 amperes 
TRANSCONDUCTANCE (For plate current of 50 milliamperes)............... 4000 umhos 
DrirEcT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external shielding)....................000. 0.25 max pul 
Grid No.1 to filament, grid No.3, and grid No.2... 0.0.0.0... 0.000008, 11 pul 
Plate to filament; grid No:3,‘and grid’ No.2)/. 2) ave ae. YY. 7.5 put 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Closs C FM Telephony 
Moximum CCS Ratings: 


TS UA EA OP TAC Hee ais 5 cone bots chicas Shain te we: Bue hones. Rhereneleedoeie lalehaue ss ahaha 600 max volts 
AERP ON Oc W LEA GRIN 6 iid BF auc le ck tons ca Sats tele nancy Seaman CLD. la betalle was 300 maz volts 
C. GRID- NOS OLTAGE PUREE Sotis Aon rte hene tae cheeks he era crea emie ne -200 max volts 
Dey ome TES CCALTEL IZ PODER Bees fo ceote ats Aree orate ehefa/ ais he Ce RAaen SIaNate dares, aa a ah aye ele Ve 90 max ma 
HE GRID-NO.L CUBREN Di itsticit one ra stohal a seis olwtee iors, 2 fg GOR ead we nae eh ae is hapa taser wrens 5 max ma 
jG oN OST AO Ok Ae en eee SONEOR Ge MAE RT, Ay me ee Pa Ce Dae. Se eae 54 max watts 
MED TTI INCUA ALIN ERE TN es wee eet tye etd catia ace) lor er ical Uh GLA A airtives oe hala Cra eHRC aN aos 3.5 max watts 
FeRAM A TENE W a TN, GAVE Tee Ce, Sri fa 2yeca ek Oy ohare NeKaYa oP Roe aha eyoce i ohies 25 max watts 


Maximum Circuit Values: 
GrideNosl-Cireait: Resistance: «..ic).:cctcrensrcteresdve stots ctonetetelsteteliatetalstetatete late 3tle e 25000 max ohme 
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RCA Transmitting Tubes 


BEAM POWER TUBE 


Heater-cathode type used as af 

T 62 5 power amplifier and modulator and as 

rf power amplifier and oscillator. Re- 

quires. Medium seven-contact socket 

and may be operated in any position. 

OUTLINE 34, Outlines Section, except has no bayonet pin. Heater volts (ac/dc), 12.6; 
amperes, 0.45. Except for heater rating and base, this type is identical with type 807. 


POWER TRIODE 


Glass-octal heater-cathode type used as rf 
power amplifier and oscillator. May be used with 
full input up to 30 Mc. For operation at 60 Mc, 

] 626 plate voltage and plate input should be reduced 
to 96 per cent of maximum ratings; at 90 Mc, 
to 93 per cent. Requires Octal socket and may 
be operated in any position. OUTLINE 19, Out- 
lines Section. Plate shows no color when tube is 
operated at maximum CCS ratings. The 1626 is 
used principally for renewal purposes. 


HBATER VOLTAGB: (AC/DC). onions eee De ee ee ee es ee 12.6 volts 
HBATBER CURRENT a) 6..40)2.1 5.5 kee aes ae ee nie hatin Ties A 0.25 ampere 
AMPLIFICATION :HACTOR 6 (ep ein.) Hees EES oe ede nhs tone a ta pURcae ad Bihan 5 


Direct INTERELECTRODE CAPACITANCES: 
Gridsto plates. oevwseiis bts Bee Ol ots Ga cee: ee eee ae 4.4 ppt 
Grid. to cathode and heater 3.2 put 
Plate to’ cathode andvheater:.¥ an as shail te ee ee a eee ce 3.0 ppf 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


DC:PLATEV OLTAGE 3:.°.%\..« fae eeieh Daas a oie es ee eee 250 max volts 
DC GRD WVOLBAGE is 503 se ORR eee a ee -150 max volts 
DC PESTRICURRENT i), 5.cc.< Sruskastok eon ee ee ee eee 25 max ma 
DC:GRip CURRENT 2.05): See ea a eine ta een ee ee 8 max ma 
PLATE INPUT escaovats less <5 o SSRI ee Car ES. ace Ss eee 6.25 max watts 
PLATE DISSIBATIONS %.4'on, 3 cette Se eee 5 max watts 
PEAK HBEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ......... ccc cece eee cee enue 100 max volts 

Heater positive with respect to cathode. ... 256. .s«.cece se os da waccen 100 max volts 


HIGH-MU TWIN TRIODE 


Glass-octal heater-cathode type used as af 
power amplifier. Class B AF Power Amplifier 
maximum CCS plate dissipation (design-center 

] 63 5 value, per plate), 3 watts. Requires Octal socket 
and may be operated in any position. OUTLINE 
13, Outlines Section. Plates show no color when 
tube is operated at maximum ratings. The 1635 
is used principally for renewal purposes. 


HEATER «Vv OLTAGH (AC/DC). ncistian aecla eer! one En Ce ne 


6.8 volts 
PBATOR CURRENT) s/o Sh ¥ fea Sat w ere tint artis nists ane ean a ieee 0.6 ampere 
AF POWER AMPLIFIER—Class B 
Maximum CCS Ratings: S 
DC PEATH TV OLTAGH Ae ce ae Cee etek othe ieee Cee ee 300 max volts 
BRAK UBVATH CURRENT: Ger: Dlate)iAGg <1 tsele siete ee ces Ree eee 90 max ma 
BEATE SDISSIPATIONE(ber-plate) <5..4...0accaol.cik toh aechiecim CLUE ee 3 max watts 


< Tech nical Data 


PEAK HBATER-CATHODE VOLTAGE? 
Heater negative with respect to cathode... ....... 0. ccc cee eect eee 90 max 
Heater positive with respect to cathode.............. Vatinceta ca Moxeteteteanie 90 max 


Typical Operation, (Unless otherwise specified, values are for 2 units): 


DP Ge A CCEVOLES Ee Metin Sickie Nate ot crs oN ie lacie nF SOA organs: 300 300 
1D CRG TAR OLLEA DOE MRE Ree hee ety eek RN eB ae ee waeang 0 0 
PeakeaAbeGrid=to-Grid. Voltages... 6. Son vw was ene Wk ORAM 70 108¢ 
Here-Sipnalgo Crria be, Curren ties, occ cc0k sisi or wtaslebatle otal ya tute tatutets ool 6.6 6.6 
Meaximum-SsignaleDC Plate Current. (4) .).6 5.052. 6 eek eh wane 54 54 
PeauGrdrG@urrentiOnerunit)maii. : Gt te ae oan orks am ekine 38 39 
PATE“ SUPDEVs LIND CU ANCE ia ta oso. 6 6 che Gi ctoun aed tailed bres he tiatatatere. te 0 10008 
Effective Load Resistance (Plate to plate)................0000. 12000 = 12000 
Effective Grid-Circuit Impedance (Per unit). /...............2.. 0 516® 
MOTAEELATMOnNICEDISCOLUION conse s c eee ee ee ee ee 4 5 
Maximum-Signal Power Output............. Pee Pere Ris ers 10.4 10.4 


® Includes peak voltage drop through the grid-circuit impedance. 
™ Practical design value. 


ohms 
ohms 
ohms 
per cent 
watts 


® At 400 cycles for class B stage in which the effective resistance per grid circuit is 500 ohms, and the 


leakage reactance of the coupling transformer is 50 millihenries. The driver stage should be 
supplying the grids of the class B stage with the specified values at low distortion. 


HIGH-MU TRIODE 


plifier or mixer at frequencies up to 
1500 Me and as ew oscillator up to 
3500 Me. Class C Telegraphy maxi- 
mum plate dissipation, 6.25 watts CCS. 
Requires Octal socket and may be operated in any position. OUTLINE 78, 
Section. Will replace 2C40 planar type in most applications. 


EATER MVOMLA GE pean eAit 5 ai utiecucasdar ad cesar es Shar Pn ae os heehee 6.3 
TBR DV AGS DT CUTS TE DISD seta cee aE Me eal Aa or rte eA or eae nls oe eae iS 0.145 
CATHODE WARM-UP TIMB, To reach 90 per cent of typical 
OScilatorpower OULPUE, «60 cass. atte TE ee ORT TPM o, « aos bee to 10 max 
AMPITETCATEON HAC TORS ®. (coh days. satel tela tu secrete altho See Seen Mac in br oor 30 
BIMEDAURSSS CONT DONT Bite wogrme i Jb 3 ekomita sc eg MOT es hanire Shar, wi bate cna Asta allo coral 5300 
DirREcT INTERELECTRODE CAPACITANCES (Approx.): 
CERSIGIN RO NN EE). SV eS i oe pla Rr Aen Mier) «oi en ees ew . =? Sena Le 
Ae ORG AE OC CMe GON ory cn sth ee shakes or cath ncaes Ge ooo tes ohare ance, Wo 
TPA Nites (BO) GENE ayy o Ue SO eae ane Aare pride en eer OS A ae Bc 0.05 max 
Gathodesto riscathode terminal: 20. cies css cc on so 0 eiele hs bie sie siete cle eho s 100 
PGA TMS WAI EMER A TUR Bic, 5c) sn ons) frerpeiey seem ase es Saaier caries 4o oeOnenaeeteone 175 maz 


° Plate volts, 250; plate milliamperes, 18. 


Maximum CCS Ratings: RF AMPLIFIER—Class A} 

For altitudes up to 100,000 feet and frequencies up to 1700 Mc - 
DGZRVATHEVOMEA Guan ee (ah, Sew 7 coe am cece g ds Shoe oo ORME 9 otic vacua uh irom 300 max 
DOCAG REDS VOR TAGE err tran ib Ghetetcranare)oohdenmottiest cayaeacead hig taite lineman aansnnratn rare —100 max 
PH CEPEATE: CURRENT sa eee Tare oh mi. Woke. Aur cat oie s et RN Tee crete atahe cuts 25 max 
PEATHRMDISSUPA TIONG He! ORY oo Sek, SRE USL SNS cee oe Rt ote cia mere coe ae 6.25 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode, >... 3.0). 0. Cin cla cee ce ene 90 max 
Heater positivenwith respect; to.cathodess «2... dusls choles + niet cve.cstes.¢ custo the. 90 max 


Maximum Circuit Values: 
CGYIG=@ILCULE ROSISEANICE opine rn eet ie re ee ee aie rp ts 0.5 max 


RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 
Maximum CCS Ratings: 
For altitudes up to 100,000 feet and frequencies up to 2000 Mc 


BS PUERTIOY OLTAGR 85 fos OO ee OPO EE OT OTB ORT 360 max 
DG GRIEYVIOLTAGES Pret as Cot ths} eae ao ces ea ee eee . en -100 max 
LD GeP BATE OC URRENIDS. oo iy are oie on wre heiewet aoe cee bh week cere aerate aes 25 max 
DC GRID: GURREN TR ts es cx (ctiee ws totiretr no's doh ee oe ea lane Tat arorcl karo emer 8 max 
PLATHOUNPUTRCtS te, fiic seit ciel cokers omereeaiieconsiess aie (as oti iret cher ores BVorshcaale 9 max 
PLATE) DISSIPATIONS seosinieshins + Er eneM tus -sraironshe one orraeemesen aeRO Rem ye A Rrerotere 6.25 max 


capable of 


Pencil type used as rf power am- 40 3 7. 


Outlines 
volts 
ampere 
seconds 


pumhos 


RCA Transmitting bos 


PEAK HEATER-CATHODE VOLTAGE: 


Heater nevative with respect'to cathode: +24. ees Co eer eee eee 90 maz volts 
Heater positive with respect to cathode. .:..... 0... cece cee cee 90 max volts 
Typical CCS Operation as Oscillator in Cathode-Drive Circuit: 
At At At 
500 Me 2000 Mc 3000 Mec 
DC. Plate-to-Grid.Voltaved s. ..t.ccsics cau oe ere 262 252 252 volts 
DC Gathode-to-Grid, Voltage® <5; .<..c ees. eee 12 2 2 volts 
DC Plate Corrente: Pts Ps a) Pace oor ae 23 23 25 ma 
DC Grid‘ Currents(Approx.ye, aoe ae ee ae 6 3 4 ma 
Usetnl Power Output (A pprox.).. 5 sec) soe cee ee 3 0.45 0.1 watts 
Typical CCS Operation as RF Power Amplifer in Cathode-Drive Circuit at 500 Me: 
DC Plate-to-Grid: Voltages -5 84 ay oe ee a te Dee See cia tie cis se ete 326 volts 
DEC Cathode-to-Grid-v oltacee tic. aj ee nee tees eemeere aie ee 51 volts 
DC. Plate Current +3 Rice ore eases ras eels Rte I LEI Sores ieheuanteeoeaiae es sis 23 ma 
DC Grid Gurrent (Approx)i..cc. Gis Sere en See de bis Boney Sito 7 ma 
Driver ‘Power Output:(A p prox.) <6 socks wieacicsinicle sciatica gic ceisioieasie aie ors 2 watts 
Useful Power Output CApprox.): | oe Saeeee of iceenc che rete tee ce eeteree ss 5 watts 


Maximum Circuit Values: 
Grid-Circuit Resistance) 126)... 6. tcinas deltas Sie RS ee ee eee 0.1 max megohm 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: 
For altitudes up to 100,000 feet and frequencies up to 2000 Mc 


DC PEATE GEPAGE: . Sages Peto oe cree cee eo OTe eee tasks 275 max volts 
DC GRID*VOLTAGE. . .).(s. <a. SE a Ee Pee ae eee —100 maz volts 
DC PLATE CURRENT: >. 2. 54. 25 ete Tet A eed. RE ER Out eke ee 22 max ma 
DC GRID CURRENT. 40. ..c~ 5 falar) Sete b nas Tee Oe Smee ee SEP pa eee 8 max ma 
PUATE INPUTS. Bor oh ee er eae ola Pio aaa are ahaha Gal ete alas nieve atid a eee 6 max watts 
PLATE DISSIPATION) ..20 SAREE ce ee cae SE Caer at eT aoe es 4.25 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. . wi... cece seccresccecececs 90 maz volts 

Heater positive :with-respeet to eathode... os ceeds 0-5 anes a5 tees 5 seers 90 max volts 
Maximum Circuit Values: 
Grid-Cirenit. Resistance. yi 22 22 F3 bats Sree Se ee es ee i ee ee 0.1 max megohm 
Maximum CCS Ratings: FREQUENCY MULTIPLIER 

For altitudes up to 100,000 feet and frequencies up to 1700 Me 

DG PLATE: VOLTAGE 5: 1.0 205E 26 NES Oe SARL CARRE Ee eee Reta 330 max volts 
DG GRID VOLTAGE.” oh lettcte x oa eae eee Aoi a ee eS ee eae —100 max volts 
DC PLATE CURRENT. 55.00 hh ot oh thet latolatat ats stat etal eler cial ft et Rdaket fillet aah hohe 22 maz ma 
DC GRID CURRENT). so el PP Si Ste aa et edith ote wider ea ae aie 8 max ma 
PEATE INPUT oe isa Pa oo ale SIO kG AOE LANES AERA AON 7.5 maz watts 
PPATE DISSIPATION®. foie oo Se ode odd NaF SA aad Soe ees 6.25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.......... 2 cece eee eee eee eens 90 max volts 

Heater positive with respect to cathode. .......c cece cece cece ee eaee 90 maz volts 


AVERAGE CHARACTERISTICS 


tree 4037 
£426.3 VOLTS 


PLATE (I,) OR (Ic) MILLIAMPERES 


40 


PLATE VOLTS 
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Reta Reape Heirs fir cog Tn Technical Danvnm_—_ 


Tripler Doubler 

Typical CCS Operation in Cathode-Drive Circuit: to 480 Mc 0960 Mc 

DG Plate-to-Mrid. Voltage... .25.. 784A oe OS 390 370 volts 
DC Cathode-to-Grid Voltagee........ 0... cece aae ACHES EROS 90 70 volts 
TOS PiOtetarren Gib in iv be OI Sk oer eee DIG Rar aA i acyl a Re 18 17.3 ma 
DC Grid Current (Approx.)........ 00. eeeees Senn SAL eae 6 7 ma 
Driver Bower Output. (A pprox:) is wc val hevivaasrs share ale wee bad al 2.1 2 watts 
Usetul Power Output (Approx.) . ia. c.iacs cece scccsceccece rapt Z watts 
Maximum Circuit Values: 

Re ICMR PBIBLAN OC is Fi aici F.. beabtadis hd ee RO Re le? » dae eae 0.1 max megohm 


* In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the terminal to provide adequate heat conduction. 
® Obtained from grid resistor. 


BEAM POWER TUBE 


Small, forced-air-cooled, cermo- 
lox, heater-cathode type; used as vol- 4600A 
tage regulator tube in airborne and 
fixed-station equipment subject to 
severe vibration. Maximum CCS rat- 
ings: plate volts, 3500 maz; plate dissipation, 1750 max watts. May be operated in 
any position. OUTLINE 87, Outlines Section. Type 4600A has matrix cathode. 


Pras Ble VOAGE CAC OC) 5c. fe ok irk ak A ow 0 8 RMR Vm ki de ate ok { 5.5 typical volts 
6.0 max volts 

Pe Rare MERE Ek gn on Said ths) ovaries vhohea4 STS oe Eo oes 17.3 amperes 

MUNIMUMSLUBA TENG? DIME <2 )5) 0.7% FMR. 0 Bick ae Comeau sink, Me eed 5 minutes 

MUPAGTOR AaRiD IN Oe TO GRID NOLL no eee ne ee ee ee 17 

TERMINAL TEMPERATURE (Plate, grid No.2, grid-No.1, cathode, and heater): 250 max ¢¢ 


° Plate volts, 2500; grid-No.2 volts, 600; plate milliamperes, 600. 


VOLTAGE REGULATOR SERVICE 
Maximum CCS Ratings: 


Goel fe eh hc 8 Ge a Rare a ae gen mC cod 3500 max volta 
BR er EY OMTA GE 66 Listas wea oe Ein thinkgn enaeatte  e 1000 max volts 
Ree Ae MR ET ote 1k a eok ae, Re Eas, BOOT MH. wees ceo. lmax ampere 
CATA ES INICEYS.) HES TEL BH Rie Pat oe SeRinaN mca BAM ree ties | Rade cal reds om ROTC art ag an core ee 50 max watts 
AGA CHIME EGS TRAE LON Saha. oa ee eS ae CERT IA ne ee PEER eee 1750 max watts 


HEATER VOLTS #5.5 
GRID-No.2 VOLTS = 400 
Reel Lic GRID-Ne.1 VOLTS*EC, 


PLATE AMPERES 


RD cir ov ie aa and ca ol fadgs ie 


PLATE VOLTS s2Cu-110seT 
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dO SB AAA aed RTI he 


BEAM POWER TUBE 


4 60 4 Glass octal type having quick- 
heating, coated filament; used as rf 
power amplifier in push-to-talk mobile 
andemergency-communicationsequip- 

ment. May be used with full input up 

to 60 Me and with reduced input to 175 Mc. Class C Telegraphy maximum plate 


dissipation, ICAS 25 watts. 


BIUAMENT VOLTAGE: (AG/ DG) p ccerc sae eiekeeie eerste ts iene oe ee ee eye 6.3 volts 
FIBAMENT CURRENT. % ctaate.s Ricale cis caetais btaitta otel ete dete ce ere ah ene area cee pe 0.65 ampere 
BILAMENT: HEATING fel NORIoy, fo fe Bat ete Cae een een Eee nee 1 second 
ERANSCONDUCTANCD ae cee orc atc eens eds ane cee aT Re EE ee ain ane ce eee? 6000 _ pmbhos 
Muvu-FACTOR, GRID No.2 TO GRID NO.1°.........: Se nt An es SS 4 
DiIREcT INTERELECTRODE CAPACITANCES: 
Grid No.1: ta; Plater. pais eoediyccs «eat ich sans coder ect po tse cee 0.24 max ppl 
Grid No.1 to filament and grid No.3 and internal shield, base sleeve : 
ANG Grid. INO2 Vaeee oe eee ee Se OEE ET eRe eee nae aetna Men ees 11 ppl 
Plate to filament and grid No.3 and internal shield, base sleeve 
and grid NoiZs s08s. .0.J5¢ Re RS Ee a ee eee 8.5 pul 
Buns sTHEMPERATURENCAt hottest: point). cuncteaiepeen cher miaeee ie an is cane 220 max °C 


° Plate volts, 200; grid-No.2 volts, 200; plate milliamperes, 100. 


RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 


and 
RF POWER AMPLIFIER— Class C FM Telephony 

Maximum ICAS Ratings: Up to 60 Me 
DG PEATE: VOLTAGE arg ctra ar vores elie cae there tte aeons er Rs BO MAS Be 750 max volts 
DGEGRIDEN 6:2 s ViOUT AG Ba te fy tes eas ae een oe atch oe rare caer ded Wide Skee 250 max volts 
DGEGRIDAN 0:10 V OL TAGIES & oo ae to eres Bee eee Nels 5 an as eae Rane ro eer —150 max volts 
DCAPUATE CURRENT. © ois. oeeaone Std Piet Al ae acai Ruma i Oe AP oo fee ae da 150 max ma 
DC GRIDsN OL CORREN TR: esi do Soe aks Tee bee RE Olen on cheer 4 max ma 
PLATEVINPUD 2s anc» oleh Serle eee ee aE ae Sine EAT ath ne erotic 90 max watts 
GRID NO: 2aU NPG TS estes tac eeiteracerolat a Ceceaiens, Giaacuereel le, Sep ameter elaekcins Graconebons 3 maz watts ; 
PEATE ADISSIPATU ONPG i's ula othe Bie eee Salle oe foegtes Duswe that ys ins ametelhs eaice areteeere 25 max watts 
Typical Operation as Amplifier at 175 Me: 
IGE Platee alta Games at een ee 28 t,o besote tga ce tas crea CRON cereals CeSh we te eaetseee 400 volts 
PGi NOE VO GAR Or ocak Met niet ap OP NCGE nS LRTI ERS, UR jue ca tcitge oreee aie 190 volts 

Hrambar series resistor Lerus | Seika sece cee reheess th aT Aue tals chee ieee ae 18000 ohms 
DC: GridsNothMolta cea cttwtiver cos arene bepel. Ge ots, cated tha as ne Bac ead eee —60 volts 

Krona grid. resistorrolae.an tte ope adhere eee me eres oe 30000 ohms 
DC Plate Current: «6 ss.4: «.. 2 2s 0 eee ene ae Coe eee Meee ay ES eS 150 ma 
DC: Grid-No:2: Gurren trae see atad Piers iene rene ee ane nt ma 
DGC Grid-Neo.l CurrentCA pproxX,)cn 2. eee ceo eee neh we aia carey cheer eonats 2 ma 
Driving Power CA pprox. je 0 se: a nremiaensio iors SUABIEL Doteeet os tears fers nicbics -3) aaee 4.5 watts 
Power Output. CA Pproxiyy so dow crate suckle tes otelniorere een t Teno INNS evade feo 30 watts 
Maximum Circuit Values: 
Grid-NoiliGireuittResistan cess te acs at ator iiss bused tas ee heete raat resis 30000 max ohms 


OPERATING CONSIDERATIONS 


Type 4604 requires Octal socket and may be operated in vertical position with 
base up or down, or in horizontal position with pins 3 and 7 in vertical plane. Effec- 
tive rf grounding and simplified shielding of input from output are facilitated by the 
provision of a separate base-pin connection for the base sleeve and a single base-pin 
connection for filament midtap, grid No.3, and internal shield. OUTLINE 18, Out- 
lines Section. 

For operation at 150 Me, plate voltage and plate input should be reduced to 
72 per cent and 58 per cent of maximum ratings, respectively; at 160 Me, to 69 per 
cent and 55 per cent, respectively; at 175 Me, to 67 per cent and 64 per cent, respec- 
tively. Plate shows no color when the tube is operated at maximum ICAS ratings. 
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TYPICAL PLATE CHARACTERISTICS 


TYPE 4604 
E¢=6.3 VOLTS AC 
GRID-No. 2 VOLTS =200 

; 


800 | poke ew) rand ne cusedeeiee pes 
* Bie hee pred de 


600 
500 


400 


PLATE MILLIAMPERES 


° 50 100 50 200 250 300 350 400 
PLATE VOLTS 82CM ~108I3T 
TYPICAL CHARACTERISTICS TYPICAL CHARACTERISTICS 
TYPE 4604 TYPE 4604 
E¢=6.3 VOLTS AC ny E¢=6.3 VOLTS AC 
GRID-No.2 VOLTS «200 ia GRIO-Na2 VOLTS=200 
GRIO-No,!| VOLTS = Ec, oe 
ale oie ae 
— a b 
—) 
ied 00) Cn Code dee 
SN FAN ed ey ed 
3 sooW\N 
é PN MERE Ge) 
« ~e, SEG pe. a SSE SE GSE 
a —-———— ae 
QO 100 200 300 400 0) 100 200 300 400 
PLATE VOLTS PLATE VOLTS 
92CS -108I4T $2CS-lOB8I6T 


POWER TRIODE 


Coated-filament type.used as af 
power amplifier and modulator and as 
rf power amplifier and oscillator. May S 5 56 
be used with full input up to 6 Mc 
and at reduced ratings up to 30 Mc. 
Requires Small four-contact socket and may be operated in vertical position with 
base up or down, or in horizontal position with pins 1 and 4 in vertical plane. OUT- 
LINE 25, Outlines Section. Plate shows no color when tube is operated at maximum 
CCS ratings. 


EACITAMATON UM OEIDA GEE CAC/ DC). oe cteme tenes oa rot anor cisvere! ovchel ddavetnt nisnsvaley shesercuctaieloncisherens 4.5 volts 
AEE PASNS FONT Um CORUECER PII Mipeiey woes on oney cd ca rosle You nb Sh sromaxgb okeno rake Lan ghanersy’sroWakel oyotaveliersuevelel savers 5 | amperes 
PANT TATE TEC ASTON HVA COE OR Mee teat wis haps as ba Kenaw ans pros ake rodeverebol ake) odaneuatelesouonan’ evaredete ake eu iehe 8.5 
TTRANSCONDUGDANG HIN shel PAL patho srl aes an pelea ls crattasareve ste dae auode @le- Qangeaoons 1330 pmhos 
Drrect INTERELECTRODE CAPACITANCES: 

ACME E DLS borer Ge Sim oh oto ls iting AMIRI Man cA Fook, SNel ahatdh We oes v8 ease e Cae puf 

CUrIGECORLT ATA OI tt alg ara ee ew aie, An eR Ai Att oll sian cues Mecelabin ed ove tang oyureee ate inetere 2.8 put 

ee ASE LO UAT ENI EN, ors bats Krsna, aun: Mloas! tha tac ganeercchal stein g lel vel ai eiape a 4)» Di hake ale Z.e ppt 
* Plate volts, 350; grid volts, -20; plate milliamperes, 19. 
AF POWER AMPLIFIER AND MODULATOR—Class A 

Maximum CCS Ratings: 
DCPLEATERVOGTAGE Mtge anatase sale aiiial arn hole oahinee dae cleat ation © 350 max volts 
PMO VISTA TIGING a ue ova ee as ail cllacav'ut gliarrellw calor scene MIL Slee m ehaveliofece abate eae 7.5 max watts 


— KCA Transmitting Tubs 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


DC ‘PUTNEY CLEAGE? . 4.1. ¢«-biclask oo eee eee eee eet eee eee 350 max volts 
DC: Gril VOLtTAGm* 2.0) bs i Seat eee ta eae ene ae ona oe ye eae eee ee -150 max volts 
DG PEATH CURRENT. ..4. s8sece e Ba slg 89 6 SIR | Feo Ni Co ERS, VEER. oy 40 max ma 
DC Grip: GURRENT fA Dprox,) Bisaehe met oe in ne eo vee eiale mae 10 maz ma 
PLATE INPUT; fs 6 scx We a,c sass oR at Ceee ae ald choeeey ve ccetce tren 14 max watts: 
PLATE DISSIPATION 224 Saaiciatioers be Dia eco Ce CR IE ee er. 10 max watts 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 


Heater-cathode type used in 

5558 power supply of transmitting and in- 

dustrial equipment. Maximum peak 

inverse anode. volts, 5,000; maximum 

average anode amperes, 2.5. Requires 

Small four-contact socket and may be operated in vertical position only, base down, 
OUTLINE 48, Outlines Section. 


HEATER -VOUTAGH@A sore deel ree od mae aes ee sen ee ae 5.0 volts 
HEBATDR, GURRENT EG «hence aot ore oe ents eo ets ceo ae re oe eee 4.5 amperes 
PRAK TUBE: VOLTAGE ADROPMADDIOX, ales oe oe ois cen ons a ee ee 12 volts 
® Heater voltage must be applied at least 5 minutes before application of anode voltage. 
HALF-WAVE RECTIFIER 
Moximum Ratings: 
PRAK INVERSE ANODE) VOLTAGE. Get Aa... . alsa 2000 max 5000 max volts 
ANODE CURRENT: 
h E{ 22h ota s DUETS OE Oo Mind UR ie RO A 0! I eB Se Ra 15 max 15 maz amperes 
A VOT Ag CG arceprshe tet SEI eee Be a ee so theretad 2.5 maz 2.5 max amperes 
Fault, for duration of 0.1 second maximum........... 200 max 200 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE........... 35 to 80 35 to 60 *C 
é Averaged over any interval of 15 seconds maximum. 
HALF-WAVE MERCURY- (2) PH 
VAPOR RECTIFIER i S 
po the, Faye . Heater-cathode type used in 
5561 power supply of transmitting and in- LAY 
dustrial equipment. Rating I: maxi- (ay : 
mum peak inverse anode volts, 3,000; “* guoce: 


maximum average anode amperes, 6.4. 
Rating II: maximum peak inverse anode volts, 10,000; maximum average anode 
amperes, 4. Requires Super-Jumbo four-contact socket and may be operated in 
vertical position only, base down. OUTLINE 66, Outlines Section. 


HEATER, VOUTAGH@AN.. : Gili pdoer be IASC LR LEE Piet ee eter Ws” 4 5 volts 
EPG bR CURRENE 24, . 5 o-) ade ieee ene Cn ee ee 10 amperes 
PERAK LUBE: VOEPAGE DROP: (ADDEOXS)¢ cere ee elec car URE Cee 15 _ volts 


® Heater voltage must be applied at least 5 minutes before application of anode voltage. 


HALF-WAVE RECTIFIER 


Maximum Ratings: 


PEAK INVERSD ANODE VOLTAGE). 50.5. 00s ewes cass s cas 3000 maz 10000 maz volts 
ANODE CURRENT: 
Lge Wide art hystecatd 1 A enismetrel , Wrapneh Ran TS sea @e =e 8s On Sev islatatets 40 maz 16 max amperes 
Averages |. 2850 16. BE AP ee aek cee 6.4 maz 4 maz amperes 
Fault, for duration of 6.1 second maximum........... 400 max 160 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE............. 40 to 80 25 to 50 SC 


@ Averaged over any interval of 15 seconds maximum. 
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Technical Data 


POWER TRIODE 


Forced-air-cooled heater-cathode type hav- 
ing integral radiator used in cathode-drive cir- 
cuits as rf power amplifier and oscillator. May 
G be used with full input up to 1200 Mc and at re- 5 5 8 8 
duced ratings up to 2000 Me. Type 5588 may 
be operated in vertical position only, radiator 
K up or down. OUTLINE 89, Outlines Section. A 
H H minimum air flow of 10 cubic feet per minute 
should be directed through the radiator toward 
the bulb and grid terminal when the 5588 is operated at maximum rated dissipation. Air flow should 
start before and continue during the application of any voltages to the tube. Maximum temperatures: 
incoming air, 45°C; radiator, 180°C; and grid terminal, 140°C. The 5588 is used principally for renewal 
purposes. For new equipment design, refer to type 6161. 


HDATMRAVOMPAGENCACLDC) Se cin sweremeve cueruia sRovaxehowsbeieucensusiel chek ovsustene, ssej,e.otensaeee le 6.3 volts 
ELSA DEPAUL ION Vin eee coders fa siste es ec ig ois eb is Tle eaete eel es SOLO e bal aiOeeee) «6 e's) ee 2.6 amperes 
AMEPIEICATION ACTOR cfc occ cts core eee eon cleat asian iste einen 18 
‘DIRECT INTERELECTRODE CAPACITANCES: 
CGTIGECO LALO tavelesks o..cpareh et tered oh et ate tatcl oPebatatale"ota Mo Pate Malate tetemetetele tote oleh tetera’ s 6.0 nn 
Gridttorcathode and heater suse) oss <o aueite he Wate pe nerrea alee 6 oytanetsia la otece 13 ut 
Plates Osca CHOU Grand Mea bel Makccis sc va ket vi ory tacetante as ta.efe wie olehois «> 0.32 max put 


° Rated heater voltage must be applied for a minimum time of one minute before voltages are applied 
to the other electrodes. 
°#xternal shield connected to grid. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 

Ma xenpaitCeS Ratings: RF POWER AMPLIFIER—Class C FM Telephony 
TD) CREATE SV OUTAGE co. fom a ete idakere ein ke wis ee ee Se ieie the oe his ahidete ee eie.c 1000 max volts 
LMP Sisk 5) sr eMARRIe fete lohac ae aahate a aad cle e, ah atte ta Coated Gdahe Aledet ome —-200 max volts 
SEAN LSHES os uel Sho, Cio hI ONE MER ed 6 oP RRs CHRIS Beta cle bs 300 maz ma 
POEM Mewcne sca cael at chat HO Es one Rid aL ot iske oats c Cee 100 max ma 
hey Aen Oba CNC CALE ORCA RNG PO ta NCTE ee Ee, Sr 250 max watts 
3 ONES EO DER CED FY CE CH BIER CAS ARTA OTS ITNT CCRC SD CT REM I 200 max watts 


POWER PENTODE 


Seven-pin miniature type having ' 
quick-heating, mid-tapped, coated 5618 
filament used as af power amplifier 
and modulator, rf power amplifier and 
oscillator, and frequency, multiplier in 
mobile and other communications equipment when compactness and low filament- 
power consumption are primary requirements. Designed for intermittent operation 
only. May be used with full input up to 100 Me and with reduced input up to 
165 Me. Class C Telegraphy maximum ICAS plate dissipation, 5 watts. Type 5618 
requires Miniature seven-contact socket and may be operated in vertical position 
with base up or down, or in horizontal position with pins 3 and 7 in vertical plane. 
OUTLINE 8, Outlines Section. For operation at 165 Me, plate input should be re- 
duced to 90 per cent of maximum rating. Plate shows no color when tube is oper- 
ated at maximum ICAS ratings. 


FILAMENT ARRANGEMENT Series Parallet 
PILAMBNT VOLTAGE (AC/DC) 5% 0 t0. eo delv pculalele clelclel levees 6 33 volts 
PID AMPNTUOURREENIE e¥.. otc Mis eck Malta soaue aie ena o0 Sweetie rece 0.23 0.46 ampere 
Di1rREcT INTERELECTRODE CAPACITANCES: 
Gridel Gel stOn place ne tec s as OA ane © Laie) onchalsiataieaveney avencharsvens Mvarsuansie io 0.24 max put 
Grid Ne.1 to filament mid-tap, grid No.3, internal shield, and grid No.2 is ppt 
Plate to filament mid-tap, grid No.3, internal shield, and grid No.2... 5 ppt 


AF POWER AMPLIFIER AND MODULATOR—Class A} 
Maximum ICAS Ratings: 


Cee VATE AND T A GEREN R titer tie eine aie alee nici hele cieish che elas Gace malarea ceave 300 maz volts 
DECrGRID= NOVI V OLTAGHI Mir tls ge sac eleleee del dte alvihewiclee Apes Maire ABER 125 max volts 
GRID-No.2 INPUT........... Tel ahs Sie ielctarn ees nen ie BE ON KES Me 2 maz watts 
PLATE DISSIPATION. ......00. SOF koe tie att Moe ee eiele Ci KROSS Bhatia 5 max watts 


RCA Transmitting Tubes 


(See ee ee 


Circuit Values: 


; Hire : adalah 5000 min ohms 
Grid-No.1-Circuit Resistance $2)-2 ecto oh eee Soe ee ae 100000 max ee 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum ICAS Ratings: 


DC IPPATBAV OLTAGE:: © 5 is hcicaeeer tots eed (Ie ae eee ea eee oe 300 max volts 
DC..GRp-No0.2) VOUTAGH } 3 jcn 6 ea Coa ee aa ee Se 125 max volts 
DG, GRiID=NOd. ViOULAG BR 6355. ar ees LA el ee ee abe ee eee —-125 max - volts 
DEAPLATE: CURRENTS £2 > abc icp ober Panik aie aii a a ee ee 30 max ma 
DC. GRID-NOsl .CORRENT 4. 3 Uae eta eit Se Sey. ae we to eee, ae 3 max ma 
PLATS INPUT «.. o> ois kok ek back on ae is Se a Ee tere 2 7.5 max watts 
GRID=N 0:2 “ENPUT yes Re Se hrs Oe ete Go aite hea a SISTA ee eer emer eseee 2 max watts 
PATE DISSIPATION oo oo te pte tek nie Peek itarsieinions Sica no eee tee et 5 max watts 


Circuit Values: 


Grid-No.1-Circuit Resistance........ eats iskele eres sisrors allewaleledetavas ceis Lee eae 5000 min ohms 


100000 max ohms 


MEDIUM-MU TRIODE z 


Pencil-type tube used in cathode- 
567 5 drive circuits as rf power amplifier and 2 
oscillator. Designed for use in coaxial- 
eylinder-type circuits, it may also be 
used in parallel-line or lumped cir- H H 
cuits. May be used with full input up to 3000 Mc. Class C maximum CCS plate 
dissipation, 9 watts. The tube may be operated in any position. OUTLINE 70, Out- 
lines Section. 


HATER AY OLEAGH CAC/ DO) o> ones Sten en eee 6.3 _volts 
PIRATE, CURRENT 22.200 prc te cpldiers cd Gee en ohn oo Tee ee Eee 0.135 ampere 
‘TRANSCONDUCTANCE® . 34.c.o ccs lucas eee nat BoE os ee ‘4 A SS eee 6200 umhos 
AMPLIFICATION. HACTOR® ©a.. 5, coi ciiecierl eee we ene thete Pees ok Aas ee a 20 
PLATE LRESISTANCE (Approx) fyekie . ete oa ht oe hae dee ee 3225 ohms 
DtrREcT INTERELECTRODE CAPACITANCES: 
GTIG' TO DIA TO ens <2 coo coe eee Ee ee he Se ees ee ees 1.4- put 
Grid’ to.cathode.and heater: qn ee oe foe oe ete eee Zao pf 
Plate:to'cathodé and heater Wt ee See ee eee ee 0.09 maz . ppt 


* Plate-supply volts, 135; cathode resistor, 68 ohms; plate milliamperes, 24. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C 
Maximum CCS Ratings: 


DC PEAT VOLTAGE #..; Ss SAAS ee I eee eee 300 max volts 
ta GiGRIDAIV.OLTAGE fuk iain ke a een Mea Cee caer Dinas Pek c —90 maz volts 
IOC PPTA TENG UR REIN ec oh, os epee be Mee at ad, Pvc cc bet ne ea ea Rr 30 max ma 
DO"GRiy CURRENT. ire coe can coer eee ee Se ee eee 8 max ma 
PLATE INPUTS og er ee oe Se Se ele SE ee eet a ee 5 max . watts 
PLA THSDISSIPATION® fees heed Sais a eat, Hae Ae Acer. See 5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.................... cs ees te 90 max volts 
Heater positive with respect to cathode... <2: 4.5%. <.d5-20 ee see ee wan 90 max volts 
PEATE-SEALLEMPERA TURE: Gee wei clout sit scone ee Ree PEL ee 175 max °C 


Typical Operation as Cathode-Drive Oscillator at 1700 Me:® 


DG Plate Voltage ce. Sac va eee eae ees er cee ee enone ee ee 120 volts 
DCiGridyVoltavees.. osu wt ee a ee oo ce A eee -8 volts 

From a grid resistor of...... is tage Dace legs os caer ees Sics Love ee eat eaar ee eRe knee 2000 ohms 
DG:Plate,;Current : 98 pent oek Ch ER SA, RAE. AS 4 25 ma 
DCiGrid Current: (Approx.) 260 oh... os areca ole cee Lee ee eee 4. ma 
Power Output. (Approx) ter 6c 00 sea eens a eee ; 475 mw 


“Tn applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and its lead connector to provide adequate heat conduction. 
e@ At 3000 Me, and with full ratings, a useful output of approximately 50 milliwatts may be obtained. 
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aS Technical Data 


TYPE 5675 
E £= 6.3 VOLTS 


AVERAGE CHARACTERISTICS 


yy 
YAN 
AES 


PLATE (1%) OR GRID (Ic) MILLIAMPERES 
oe 
o 


AM 


WA 
Weel | 


BEAM POWER TUBE 


as af power amplifier or as rf power 
amplifier at frequencies up to 160 Me. 
Requires Noval nine-contact socket 
and may be operated in any position. 


120 160 260 
PLATE VOLTS 92CM-7343T 


Miniature, heater-cathode type used 5686 


OUTLINE 6, Outlines Section. The 5686 is a premium type and is subjected to spe- 


cial tests and controls during manufacture. 


PUA TEM OTA CHICACL DC). cry orcs aie teats sible’ oe Oa Cee ES gee 6.3 
PEAT ROI SRED tS oe sce sk nso cos 3 5 SRE ARNE ek WASH Ss me he 0.35 
Without With 
External External 
DrIREcT INTERELECTRODE Capacitances: Shield Shield? 
Gridgnoalitorplates., 22. er cuene® otek > keeten: | Ma RENON Bas pel 0.11 max 0.08 max 
Grid No.1 to cathode, heater, grid No.3, and grid No.2... 6.4 6.5 
Plate to cathode, heater, grid No.3, and grid No.2........ 4 8.5 


° With external shield connected to cathode and grid No.3. 


AF POWER AMPLIFIER—Class A} 
Maximum Ratings: 


PREERAION EEA Wer th, eR he ne See MON ee ee Aa ed ON 275 max 
CLL oa OL PAGIS 72sec RES OR oe eek ce eee HA «Bee 275 max 
ATETD-INGSAsUN DUT eg. Mie Wace ER ewe ey Ae ba phere ate ane ore ee ee Ree 3.3 max 
BROCE) ISA TEA TROD Ot eo eras le tk ns tg Rin Ca ies ad ae Ct SNE 8.25 max 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative wirh respect to cathode............cccceccccevceucce 100 max 
Heater positive with respect to cathode. ...........ecccccccccececces 100 max 


Typical Operation and Characteristics: 


fi Cee eMC). c 8 Sea Ler he ote aa oe ee ee 250 
Tage MAIO. Coico onc» ote ag das le aoe he Weed dale have’ 250 
GTR ee OM AES re. Mie OR eee ete Ree hee eT eee CTR —12.5 
Pare eee ea VOLE CS ois 6h 5 ss ols ceed Go eae dhe ve DmURaG oocld dhe. oda case he ee 12.5 
LAELIA TMNT TRIG 0 WER os ch og dni gg Mew ae RelL lew Oars Bee. 27 
GOTO Mere CUO UTTON b.y.s 6) 2) fis + os ovis osteo ole. diva. aiie @4 ke ceee ede 3 
Ge Lye MMR IDLO Vea ood Ay divs oh sod. bys yoda hte Oe Ve By bes heawmals 45000 
TPranaconauccmmoar mri We tse el su wl ae RB pitherg o otataeietam tune ce 3100 
eae kde te TO bad es eee anes ta nee ae a ee Ca 9000 
Maxitnute-Sigaa io wersOut put us iol, oo a e'avd sca a dk ob ok vee es alvlee eee wet 2.7 


volts 
ampere 


ppt 
umf 
put 


volts 
volts 
watts 
watts 


volts 
volts 


<a RCA Transmitting hoba —— = 


Maximum. Circuit Values: 


Grid-No.t Circuit Resistance: 
For fixed-bias operation. ..........ccceesevecs eRe Sa dalac dictate erotic 0.1 max megohm 
For cathode-bias operation. .......-.+00- did se iaraar ia Vinee Hoists) hetevelel stats 0.5 max megohm 


Maximum Ratings: 


PATE VOLTAGH aici tess Ga F cis ola Bien 6 SUR are tater ei stoMeas cssatsion NRA eo loan epee 275 max volts 
GRID-N G22 VOLTAGE: e540 arhia cso, diershate aps ors ees vases Betton s emai Es patie, emma aie 275 max volts 
GRIDIN OGN OLTA GBs. cc tss atosavtsverelonces choo sheaedotn ons nea¥at «lak sjett tensions ak tousr Seeks -165 max —_ volts 
PLATE CORRENTE oes «0.5 tien as Saisie bdo vecisks belo Me el «ek pass aie 44 max ma 
GRID-NO.2 CURRENT. «i502 ss eb ss ccwenwenass ce tesscetn eee ntesen tans 16.5 max ma 
GRID-N OF 1"CURRENT 05 oe Mate Bik cle ee oo  tiiaa oie 80 oe, 9 ema MeN Cnens = 3.3 max. 4 ma 
APTATR. LNPUT seek cee oaths Diamante ateaa eee tae oterete im cuit ch mmaain eho arate e ental ei ens 11, max watts 
GRIDEN O:2 INPUT he 5% eee Bono, cu sie! sco vene plteue o88gdie. 0: >..5\.s alas Seem aiae sade 3.3 max watts 
PLATH DISSIPATION .E Seabee lo ce tieaad © ob iakels sa 000) eat Mane: site w reledhe ayia fecal Neale eee 8.25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... 22... . epee eee ee eee teens 100 max . volts 
Heater positive with respect to cathode... ..... cc. cee ee eee eee ees 100 max volts 
Typical Operation: At frequencies up to 160 Me 
Plate: Voltage se 2. sites oo Sale oh rere etekanel ney hereuate tale org ee eey 250 250 volts 
KETIG=IN OLD V OLER LO tere eis ec ie ino het ake ug Rabo tel os oie soot aces seve ey eos 180 250 volts 
Grid=NG-T Voltage se. cic i's ote > cree temeepa e Sinus tem votera sowtcara eraees —30 —50 volts 
Fromgrid-Nozi, resistor of... sgephea wish ee aa ee pee ek 15000 25000 ohms 
Peak RE-Grid-Nov1: Voltages > civ ite na saint Oe ola okerer eas 50 75 volts 
Plate@Current.4.. 33S... STA a a ee be ee ee ee 30 40 ma 
GrideNo: 2 Current (A pprox.)\ch.5.)2 Sidi sr clatetals coast bis efeveue eames 6.5 10.5 ma 
Grid-No; iC urrentiCA pprox:)airay s seul eheiciee hin eae z 2 ma 
RF Grid-No.1 Driving Power (Approx.).¢...5...+2+ssccc0ete- 0.1 0.15 watt 
Power Output; (Approx.) < tacen-ts ac eat sine nt Sites etn LAR Aa 5 6.5 watts 
Useful: Power Output atel25eMciasae Aerie acts aie aeia ope lee ose = 5.25 watts 


Maximum Circuit Values: 
Grid-Noal ‘Circuit. Resistance.) eaies sco e onne 2 access clavate aioe ser steve o'elae busier: 50000 max ohms 


POWER TRIODE : 


- Forced-air-cooled heater-cathode 
571 3 type having integral radiator used in 
grid-drive circuits and in cathode- 
drive circuits up to 220 Me. Class C > 
Telegraphy maximum CCS plate dis- H’UFH 
sipation, 250 watts. This type may be operated in vertical position only, radiator 
up or down. OUTLINE 91, Outlines Section. 


HEATER (VOLTAGE (AC/DC).“i5ih siabgece ss nuote sia nt oi atale + aoe oraieie ore siete wig eee Ta Seo ee ane volts 
EIA THR CURR EAU cos 6, soon orice ele st oo rer ale REIS al ola ave tee Rereteld aca rea eheeieaes cos 11.5 amperes 
AMPEIPIGA TIONS ACTOR Tors oicic cold saele se ements a @. aie) oleh otaiei ss eloket a ecieretalenenevatel oe 25 
Direct INTERELECTRODE CAE RAN (Approx.): 
CUTid- COL DIAC arate sts cig ater ee rite sue eile eiocse Bs apoE eaai Uie eins One viel einen 10.3 put 
Gridite;cathode:and hcaterens fone tte oe re peiiooc tigi tine anaes 24 put 
Plate to:cathede ang heater... eieeh ws, sie cs poke eae seeap yer nciere oN caret eee 0.5 upt 


° Heater voltage must be applied for a minimum time of 2 minutes before application of plate voltage. 
* Plate volts, 1000; plate milliamperes, 150, 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


(DC: PLATH VOLTAGE .ciindidsdarinetss oP eS aaa Rhee dene once eave ie 1500 max volts 
DC. GRID VOLTAGE.) gs 506456 20545.9.6 REN RODS £94 68 cielelell ceed Whe aw elas —250 max volts 
DGC°PLATH CURRENT Fo. 0 fsoe Puk.dss PER AEE Ye barat cd ere ere Rie ere aldara st we 300 max ma 
DC'’GRID-CURREND’: oo 2 5s 3 Penta eet eh VOCS Dea ba ce eae hee deee ee vals sass 50 max ma 
PLATE INPUT PRES. cc oe Gas See oka ARIE as ete Ome OU ee big eninge. 450 max watts 
PHATD DISSIPATION ..06.0..3.0 05.42 50h vee RUC OER CET de eee de ae Welels wane ane 250 max watts 


Technical Data 


MEDIUM-MU TRIODE 


Premium subminiature heater- RA)" 

cathode type used as rf amplifier and 
“ oscillator. May be used with fullinput 37 1 8 | 

up to 1000 Mc. Class C maximum 

S P CCS plate dissipation, 3.8 watts. Tube 

may be operated in any position. OUTLINE 3, Outlines Section. The flexible leads 
of the 5718 are usually soldered to the circuit elements. Soldering of the leads may 
be made close to the glass stem provided care is taken to conduct excessive heat 
away from the lead seal. Otherwise, the heat of the soldering operation will crack 
the seals of the leads and damage the tube. Plate shows no color when tube is oper- 


ated at maximum CCS ratings. + 
See aM AEC RCL DC) Jett aa eh wen ci 2 Nive I coat Sk ok ee ene 6.3 volts 
aeMMBMUTOMIRAGINE os CME oe yok ALT oe bane beh le Uaeteey stk 0.15 ampere 
Re AERO ANGERINS 0 5. wk yo b cyk a's sere ide ha eee 6500 umhos 
Peer CERRO PEON ROTOR® 22 ooh sce vs SERRE kan o Lea ee ee LS 27 
Peer aR TANCI CAD ULOX.) 8 sc cud. Sark we ee eo ee he: 4160 ohms 
DIRECT INTERELECTRODE CAPACITANCES: 
SEPSTED 2 Eon 1 aS SR Se a Oy Ue A ee Me RA 1.4 pul 
Gm omen MONG BO0 Neater sit) oi... baa cle tctek 0) os vee he aie upf 
Pittetee eatnoae. and hebter ee ys % ees ube Ln eee eee en ee ets upl 
* Plate-supply volts, 150; cathode resistor, 180 ohms; plate milliamperes, 13. 
Maximum CCS Ratings: RF AMPLIFIER AND OSCILLATOR Class C 
PRE MAS NERC ik chet halle ol cbeedch ree eee . Nee er ee 165 max volta 
RR CAC ROC ores hairs a ee ite Net od Mie ces bode Fa ee ee +55 max * volts 
PAE SPURNS Seo hrasr 24.) iphes yf At ase asad ds aids boas telble ndeewal. 22 max ma 
Bree es eR EINIU ET WR l eh hoe es cee © oe woe Gee we ale , SNietnaaet Carieed, o. 5.5 max ma 
PetDee Gene MSE ASTON Tie chaps shes PIE o lp iw ole PSE Sais iv de Oaulue’s bx las 3.3 max Watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ........ cc cece cv ccucccecce 200 max volts 
Heater positive with respect to cathode. . 2. i... cece ce cakaceeccuc 200 max volts 
Beata RE A NTIES 60h is yc aea Yay ba oe, oe ee ae aie si eubin este iecee 250 max oC, 
Moximum Circuit Values: 
Grid-Circuit Resistance: 
Bor catnoue-pies Operation ./5.).2 wo. os oh oka ak ec mkeus cake sasiatetareaistees 1:2 max megohma 
Hi On til ee S IOLA ON pacts TRONS iui w so gatae nies O's wk Ghig aes ap 08 Woe Not recommended 


BEAM POWER TUBE 


Nine-pin miniature heater- 
cathode type used as rf power ampli- 
fier and oscillator and as frequency s. 7 63 
multiplier. May be used with full in- 
put up to 50 Mc. For operation at 175 
Me, plate input should be reduced to 80 per cent of maximum rating. Class C 
Telegraphy maximum plate dissipation, CCS 12 watts, ICAS 13.5 watts. Requires 
Noval nine-contact socket and may be operated in any position. OUTLINE 9, Ouft- 
lines Section. Plate shows no color when tube is operated at maximum CCS or 
ICAS ratings. 


SAR PMEe OE TAGENLAC/ DG) Gand ee cl eg Med folk le ee 6 volts 
HEATER CURRENT............ PE AS ois SLOPE ORE RCH Sera a PANE ae eae 0.75 amperes 
1AM ENED ACI ST a) SER eRe pati RE a al ele 7000 -pmbhos 
EERE CTI INO tO GG Note tic a, ce nee 16 
DIRECT INTERELECTRODE CAPACITANCES: 
COST OMS TES a eGR aa EC te BN Rl Ve 0.3 maz ppl 
Grid No.1 to cathode, grid No.3, grid No.2, and heater............... 9.5 ppl 
Plate to cathode, grid No.3, grid No.2, and heater................... 4.6 put 


* Plate and grid-No.2 volts, 250; grid~-No.1 volts, ~7.5; plate milliamperes, 45. 
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RCA Transmitting Tubes 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony. 


Maximum Ratings: 


DC UPLATE NW OLTAGH a. oyiis nc cicre ee Ok pe ee ie euete er eee 
DG Grip-No.3: VOLTAGE 392 6ee. © eee 
DGC. Grip-No2 VOLTAGE 5. oscar Seen eee 
DC GRDENGLISVOLTAGE:! o. woo cece Hoe ere 
DC PEATE CURRENT cad. 2 ore teen age ee anise eeue 
DG Griw-No.2 CURRENT Jerschetitete eet ee R ieee, 2 
D@Grip-No.1) CURRENT Sotelo eek. eee eee 
PLATS: INPUT. hc 3, ots she en a ae ied cone 
GRID-NO.2- INPUT. 2 tee) or ae las Sei an eat =i 7 


PLATE “DISSIPATION 2.35 5.4 fe See fore a a wiser eee we 
PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode...... ... 
Heater positive with respect to cathode.......... 
BuLB TEMPERATURE (At hottest point).............. 


Typical Operation at Frequencies up to 30 Me: 


DGC sPlatecViGltac ee icpe matin, oly ote pols oes oes sue 
Gor gIN O23 sc otcarcetec ep trao avails ek ll fa.5 Ee, Slee a) sleet os 
DECUGrid-No. Gi VOLbAgG @ Mee a ries caters weirs a ei 
DGaGrid-=No.1) Voltage: hae nines cores evi le tinie soe. 

From grid-No.1 resistor Of:1. (6) 226+ ccs essa 
Peak RE’ Grid-NoeiisvVoltage, 25. 55222. ..et tone Rees 
DC UP Ate Caren ene cise tie ie an cee ole Ane se vevace 
PIG Grid=ING.2) © UTTENG Eels ke ce na een wore: ebosene, In 
DG@Grid-No.b Current CA Dprox.) . see etre se 
Driving Power (Approx.)i see ae at sae ete ee tees ae 
Useful Power Output (Approx.)....%............-... 


Maximum Circuit Values (CCS or ICAS conditions): 


Erid- Nowe Circuit) Resistance ac os &. . ocie-ns asec see ee 


r COS ICAS 
ee, 250 max 300 max volts 
eet 0 max 0 max volts 
Ts 250 max 250 max volts 
ET —125 max -125 max volts 
a 40 max 50 max ma 
ek 15 max 15 max ma 
aoe 5 max 5 max ma 
eye 10 max 15 maz watts 
pepiee 1.5 max 1.5 max watts 
“et a5 8 max 12 max watts 
a 100 max 100 max volts 
2a 100 max 100 max volts 
Seip 250 max 250 max °G 
eae 250 | 300 volts 
ie Connected to cathode at socket 
plat 250 250 volts 
Be Sa —39 —42.5 volts 
Pees IO00 18000 ohms 
F, eon 46.5 Saeed volts 
Boa he 40 50 ma 
axes 5.6 6 ma 
an 3 1 Pa vte ma 
pee A 0.05 0.15 watt 
eae 6.42 108 watts 
hs i eae ete Die 0.1 max megohm 


@ Obtained preferably from separate source modulated along with the plate supply, or from the modu- 


lated plate supply through a series resistor. 


° Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 


either fixed supply or cathode resistor. 
= Measured at load of output circuit. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DC 'RLATE VOLTAGE (sss COARSE See She Se eee 300 max 350 max volts 
DC GRID-NGO:3:. VOLTAGE)... Feet ees nude eee 0 max 0 max volts 
DC Gripb-No.2 VOLTAGE.......... AD ek rae Oto Nee, oe 250 max 250 max volts 
DG GRiID- NOSE VOETAGEE 2 fhe ce eae es ance trent « —-125 max -125 max volts 
DG PEATE CURRENT C Ge  cocie koe ote ole hae aceon rate ewen ones 50 max 50 max ma 
DC Grip-No.2 CURRENT... ......--- esse eer eee eeceees ; 15 max 15 mar ma 
DG GRip- Noa CURRENT) y Se SE Alak eect ben mane es Sek 5 max 5 max ma 
PLATEENPUT Se cco TSAI t.ho 15 max 17 max watts 
GRIDENO:.2AINEU TA eo cache Fas ern deat Ge Be 2 max 2 max watts 
PUATE DISSIPATION 5200 > tne fae oe Te ete tan es wa og 12 max 13.5 max watts 
PERAK HEATER-CATHODE VOLTAGE: 2 

Heater negative with respect to cathode............. 100 max 100 max volts 

Heater positive with respect to cathode.............. 100 max 100 max volts 
BULB TEMPERATURE (At hottest point) ........./....6.. 250 max 250 max °G 
Typical Operation: 30Mc 50Mc s0Mc ‘ 
DCIPlatesVoltageve cio wiht ee sealers clay tele ats 300 300 350 volts 
CASNONG See tL cits ove SR ee i st etale Dok eea oes Connected to cathode at socket 
DG Grid-No.2 Voltage 5.00. gece a ee ie leis 250 250 250 volts 
PIG UGTIC-NOM eV OLLAZC Ors aris eee a ievels o eines —28.5 —60 -28.5 volts 

From grid-No.1 resistor of. ..........seeeees 18000 22000 18000 ohms 
Peak RF Grid-No.1 Voltage. ............0..- at 37.5 80 37 volts 
DC Plate Gurrentsorse pe tae cists clehcsotr ets tene pieteate 50 56 48.5 ma 
PIG -Grid= NO s@Urren Ge: <6 Stele aie ak etole aol aoe eget okt 6.6 5 6.2 ma 
DC Grid-No.1 Current (Approx.)........--+00. kee 3 1.6 ma 
Driving Power (Approx.) « . 2 .).') ps6 ok 2 eile 0.1 0.35 0.1 watt 
Useful. Power Output (Approx.)..........2. e008 10.8" {on 128 watts 

09, 46% O.S% 


Technical Data 


Maximum Circuit Values (CCS or ICAS conditions): 
Grig-No.1-Cireuith Resistance si fii62222 205 orc et lets eeilikcks ents 0.1 max megohm 


é Obtained from fixed supply or from grid-No.1 resistor of value shown. 
" Measured at load of output circuit. 


FREQUENCY MULTIPLIER 
Maximum CCS Ratings, Same as for Plate-Modulated RF Power Amplifier, ICAS, except: 


VEER Shy aOR LY pie tie a aaa Ae io ale a ee a SE eal OIE BU RR 2 max watts 
Typical Operation at Frequencies up to 175 Me: Doubler Tripler 
MI ai WOR OER ccc ea ewe oo oo a Ee en ee CO. 300 300 volts 
A PEMME ON SE Me IMs: Ss are cv LW aOR ceoarivars @ cake e ve obo Connected to cathode at socket 
DIGIT et ORA VOGELS 65.5 on ec aca eree st ep DL, AS es * Eds volts 
Pa AN CPO MASONS SIE ONER DEG o.oo a. ook: 5 seas vo ceags bes hrs, ore cate ee ee ~75 —100 volts 
Prem oria-NOA resistor Off... css lsc te eee oe ee 75000 100000 ohms 
POREM eI“ NO AON OLLAPC: ia os cds ot boo owe cns Obed cd.. 95a 120 volte 
PROBE IEE CIC PO Ue el, Yoh eis sc alo bw nolo ANTE ula dalvicmt wikia awe 40 735 “ma 
WGI GrideNo-2eCurremtiscrs 5. cioec ace oatere. RN ROT I renee 2 4 "5 ma 
TOG Gric-Naapeurrent. (A DDIOX.) » «6.65. cis. ca duce cuceuecaaahouk 1 1 ma 
MOR MELTNO EL ON MMMABIBIEOX oo oa ced cc acid g ed vio ood be ence eRe 0.6 0.6 watt 
igeian Cw CEAOMOL IMEC CA DDTOX.) ccc: ocd o.v saa a dis Oi abe dlowaccea we Pe Gil eon watts 


Maximum Circuit Values: 
Grid-Noil-Cireult Resistatice!- Pilih Ad fa ER, SO a, 2? 0.1 max megohm 


** Obtained from 300-volt supply with series resistor of 12,500 ohms. 
46 Obtained from fixed supply or from grid-No.1 resistor of value shown. 
™ Measured at load of output circuit. 


AVERAGE CHARACTERISTICS 


a 
Oo} 


TYPE 5763 

E¢=6.0 VOLTS OC 
GRIO-N@® 3 VOLTS =0 
GRID-N&2 VOLTS =250 


a> 
te} 


GRID-N2 1 (Ic}) 
MILLIAMPERES 


PLATE (1 b) OR GRID-N& 2 (IC 2) MILLIAMPERES 
8 
2° 


200 300 400 $06 


PLATE VOLTS eaCu-Vie0T 


POWER TRIODE 


Forced-air-cooled thoriated-tung- 
sten-filament type having integral ra- 
diator used as af power amplifier and 5 7 86 
modulator and as rf power amplifier 
and oscillator. May be used with full 
input up Ma 160 Mc, Class C Telegraphy maximum CCS plate dissipation, 600 
watts. May be operated in vertical position only, filament end up or down. OUT- 
LINE 94, Outlines Section. 


ESOS TAIN A/D i tcny Wks, 2 sind wae cot caches has Ga emdier ; ll = 0.6 volts * 
RAMEN T CURREN Eo o is oc cce.c as. sals oomikte cn ois Satta caer Weidlataren Cimsctk vas 12.5 amperes 
DIESE CIATARTING CURRENT «oo. oo eee toe eee Ce 50 max amperes 
AMPLIFICATION WACTOR* >’. 2... 0060.02... ie Do TOS A OE SO, GPR NS 32 


RCA Transmitting Tubes 


DirEcT INTERELECTRODE CAPACITANCES: 


Gridite plates 1342.4) Go.) doe ee eco ane aee aee ae e Matae eins» se 5.3 
Grid to filament mid-tap...c. c/o acre swicia' cles esata sleie slelepalcie sists elele ain celal 4.7 
Plate to filament mid-tap.............ee0- hicias ae ah eee Seka melee Won 3.8 


* Grid volts, -25; plate milliamperes, 200. 


: AF POWER AMPLIFIER AND MODULATOR—Class B 
Maximum CCS Ratings: 


DC PEATHZAV OL TAGH Fre Se ie Fare aa ae a ee oie gous ree ae oe 4000 max 
MAXIMUM-SIGNAL, DC PEATH: CURRENT. - 354500 eb ee bet ace eee 500 max 
MAXIMUM-SIGNAL EP LATH INPUT: cee. ce ae ice si icin otersicis ie randy ere eke oa 1500 max 
PEATE DISSIPATION Li Soe he ee Rein Se cit acl cheieitteie sielecsioinia = s1ate onewavevers 600 max 


® Averaged over any audio-frequency cycle of sine-wave form. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 


DC LPEATE VOR TAGE aloe tier sk bis sin hit ale rem totere. gos aie eycieey ets aye are sieeatearant g 2500 max 
DE GRID VOETAGE Ze cast ch 6 eal ne oo bain aces © orca alee 6 Pts sisal ates ible aera a —500 maz - 
DG PLATS CURRENT: © ics occa bie be vie a etek s gia) s Slaten viele «el oles e ua eee 400 max 
DGOAGEMD CURRENT wie coe ols se ooik Giada aie aia oilers GiRHe ereleiiekasm 50m.c4 Seas Wine sre keedecee 150 max 
Beaty INPUTO*E oo POE be ke ee eR oe Shee re Satins sas) Se aus ee 1000 max 
PUA TE LJISSEPA DION Sets oSrs, eheteas ee ola ie or eietielara a, waselea estes ap ies oak taht aoc meee 400 max 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DCIPLATWIVOLTAGH Asks os eae tigi aa eee coetor ee ee 3000 max 
TCS GRIDEVOLTAGES eee ae ei caeca need ae ce eas ap oseiie ppoee ice Aevaychcdeeomeiiseonte —500 max 
DG?PLATERCURRENT @.. 50 ki occh. «ce Gates eeareten a ata x aban ob SiGe aise) eset 500 max 
DC GRC URRENT. acc co oe oe ee ene cee tte eee woes Upwear eens aie 150 max 
PHATE I NBU Teg one estate ens sues sae arora tala ce So tdeME yet isis nh eee ere a 1500 max 
PLATE DISSIPATION....+ hk eps es Bit atNS oc Od Re tS. Neat Fee ae Sone kia, 600 mar 


FIXED-TUNED OSCILLATOR TRIODE 


Pencil-type tube having integral resonators 

used in radiosonde service at 1680 Me. Fixed- Es (5) 
= Tuned Oscillator maximum plate dissipation, jw recrac 
5 94 3.6 watts. May be operated in any position. The LOOP ae G 

7 5794 ia identical with type 6562/5794A except COUPLING RESONATORST 

- that the 5794 does not have an external connec- 

tion between the cathode and one side of the 
heater and requires a socket for the heater pins. 
OUTLINE 74, Outlines Section. The 5794 is a 
DISCONTINUED type listed for reference only. 


5794A. FIXED-TUNED OSCILLATOR TRIODE 
See type 6562/5794A. 


HIGH-MU TRIODE 


5 876 Pencil types used as rf power am- 
plifier and oscillator in airborne and 


5876A mobile equipment at altitudes up to 


100,000 feet without pressurized cham- 
bers. May be used with full input up 


to 1700 Mc and with reduced input up to 3000 Mc. Designed for use in coaxial- 
cylinder-type circuits, but may also be used in parallel-line and lumped circuits. 
The 5876A meets the performance and environmental requirements of specifica- 
tion MIL-E-1D 1043 (AF). Type 5876 is used in applications not requiring special 
performance and environmental characteristics; otherwise, the 5876 is electrically 
and mechanically identical with type 5876A. Tubes may be operated in any posi- 


tion. OUTLINE 70, Outlines Section. 
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Technical Data SO 


RPA PEM OLTARBUAO/ DO) oo. ici sc. et Pee RTT ee, oon c eer dd 6.3 volts 
LES oe con Ne a le a VR ar 0.135 ampere 
Pe gears y ya) aut. alle ee aD lee a eae oe I Reeds ee 6500 uimhos 
MME GR EME AE OR Sry ee. so cee ee ECO INET aS: 56 us 
Rare PUMPER MCE NA DDIOZ,). occa code re eee LENS, 8625 _ohms 
DIRECT INTERELECTRODE CAPACITANCES: ; 
PRUE LET 100 90 PR i «2k in a Sola a er ee a a 1.4 wut 
pt Ler cacnodc. and neater. |... eee ee LO ae 2.4 put 
Plate OMe MBE NOGTOR: Ce cur ei et eo rein A ee 0.035 put 
°Plate-supply volts, 250; cathode resistor, 75 ohms; plate milliamperes, 18. 
*) RF AMPLIFIER—Class AB} 
Maximum CCS Ratings: Up to 1700 Me 
ote eed EME OMOMRIENS br VS els Un wii Blows! s s eed oieeace Pot ce ol. 300 maz volts 
RPA R TETANY ET ACI Re 01 icicha coils aoe ha te oe ATRL ER bobo hl be -100 max volts 
Dee AR WR ION cf sheik aoe oe Soe oo de cede oe one 25 max ma 
ERE UIC ATION cco oor ook a ose ROC ee eee PR de yee 6.25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..............ccccececcuee eats 90 max volts 
Heater positive with respect to cathode... 0.0.0... cece cece cceucceee 90 max volts 
Maximum Circuit Values: 
LP MeERILOEELORITER NCE. PRO SN: ole wm ucits oe see bee DES Es kc etek cae ed 0.5 max megohm 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
Maximum CCS Ratings: Up to 1700 Me 
EOS Og BS ws alas Sey CF ear ane ie ike ae ea rc ara gare er 360: max volts 
Dee eR ITE RE eee eS Shs oe Ne Rel Sabra aN elie oe Doh —100. max volts 
NEM EERIE om gt 8 Rs EO WEEN foe Bn ee ee Be 25 max volts 
Ree SS Prac vnc 5%. Wate PG es de o's Aarne wee vk owen ve kk 8 max volts 
POW GS OTSE Te 6 ah aes Copan SS Melanie Min cidey ESeaee © aan Cone el ce Oe 9 max watts 
ea A RUEE MRS RES BOD BRN  rsltys. cys Horses von Bethea Dsseraier As ce es bide chushed hed ec 6.25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.........0. 00. ccc cece ec ue eee 90 max volts 
Heater positive with respect to cathode. .......... 0.0 cece ee eec cues 90 max volts 
Typical CCS Operation as Oscillator in Cathode-Drive Circuit: 
At At At 
500 Me 1700 Mc $000 Mc 
DC Plate-to-Grid ‘Voltage so... Tks Phos bee: 262 252 252 volts 
DC Cathode-to-Grid Voltage....................-. 12 2 2 volts 
DeGeb late Curette nce Cees echoes aoa ae nee 23 23 25 ma 
CrGrid: Gurrent-CA pproxs) .. .)... ceeds SRR. 6 3 4 ma 
Useful Power-Output (Approx.).....:..5.4... 0 3 0.75 0.1 watts 
Typical CCS Operation as RF Power Amplifier in Cathode-Drive Circuit at 500 Me: 
DG:Plate=to=Gridk Voltage). i.e. be hie ay eet eg rs, oR ae enncrtinnge ay te dee 326 volts 
OC Cathpde-to-Griddy oltave a. ban Ce Sa ED ene nero 51 volts 
JBI SEV EE (CAV yc 2l ete See ees a LE wee lt OO es eee 23 ma 
PD RREE PAM MIPEOTYLICADDTOR: Li Vid PE sue dss swe al aioe aiuto «! bes dN oe Paabrce Urlicie 7 ma 
Pera eta mOROUONlt CA DDTOX.) 8 ho ehh olbus's, & cscs lave« ala aivhece waded utr bccle 2 watts 
Usetul-Power Output (Approx.). SodSAbe* Leia... .. es. 5 watts 
Maximum Circuit Values: 
Rae Ae AN ALORIBCONCS 5.3.x DH et aie. degryg judge Ph ecnge « pe test M erases basse Lovee © 4 0.1 maz. megohm 
PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: Up to 1700 Mc 
TGetUATOOy OL TAGE cmt de CURA ort Pi sic ate es nts Pe ee) 275 maz volts 
PAR OP TAGH re ThA UL El, Sd OP ROT Oe en -100 max volts 
PEA STREET. De WAGL D. Re teae ire Toc eg erecel Coke me th to IE oe. 22 max ma 
Ee MR ICON we hes ton tag Bl csr a sink oie hs Coy Gi!ososdhce ecole ah a WORK Ak 6,5 8 max ma 
UALS Tsp tite 2 APE a MR RS. Lae tit dicen paint 6 a iain: bobo Rea ll a nl 6.0 max watts 
EA REO HR LSSTIOA ELON raat ch hiooaiclic eins clte aac bi bi ol cca Sie orca TATE ee ee 4,25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.......... Mieistoneimineistetee a ae eee 90 max volts 
Heater positive with respect to eathode,.......... ensie teeter diate ie: ele areca alate 90 max volts 
Maximum Circuit Values: 
Grid-Circuit Resistance....... emlate ele oles ibe sevice oie sre tia tee eetes 0.1 max megohm 
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a RCA Transmitting Tubes | 


FREQUENCY MULTIPLIER 


Maximum CCS Ratings: Up to 1700 Mc 
DG PLATE ViOUTAGE soe sy oa wb miei ere helorel wots ecoricc st caer Bee cneMtgt Nat akeinel oho) onel allstar a 330 max volts 
DC; GRID VOUTAGE ore cas fc areca che wie areval cicheudies ctete toteMeN euch Metal aistieifot oto Steyr veau -100 max ___ volts 
DGC; PUATEI CURRENT ivcioc cd ai coterie etalitte 6 at savin So ePeke aleror esata hs caligue as venbcean sac ORY 22 max ma 
DC GRID CURRENT........ Pe ee eee oes coe Ee a 8 max ma 
PLATE INPUTS ours oo es Oe es ee aes Oe ae ee eee fo iinsiee oes tale 7.5 max watts 
PPP ATH ISSTE A LEON ie ce oie, Fare SI aI ee tect sionts ue Tem COS UC tra lovre thas areal 6.25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...............0-550000- re 90 max volts 
Heater positive with respect to cathode. ......-.. +e eee eee eee eee eee . 90 max volts 
Typical CCS Operation in Cathode-Drive Circuit: evar Rane 
DC. Plate-to=Grid V Oba Ome ee inter g ecka ee eye eae ollms fete cis 390 370 volts 
DC Gathodeto-Grid Voltages ss yee ical wit siete a ctereiems swiss 90 70 volts 
TG Plata Gurrenc onsen orice hori ke ei atahe in wtevelione nelle leaves onsite 18 17.3 ma 
DG GridkCurrent, CAPDTOX.) acts crete elalele ers esansleyej oie) ols eee in eaters 6 7 ma 
Driver Power Output (ApprokX.).........cceeeereeseseecees 20% 2 watts 
Useful Power Output (Approx.).... 0... ects eee eee eee e eens rat: a watts 


Maximum Circuit Values: 
(rid_-CircUlesesistanCe. . 4.16) as cutee oe ea nabs oe eke ee 0.1 max 0.1 max megohm 


® In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the terminal to provide adequate heat conduction. 


AVERAGE CHARACTERISTICS 


® 
° 


PLATE (14) OR GRID (1c) MILLIAMPERES 


40 
20 : omar. 
pl ae 
—— 
° 40 80 20 i 200 rT.) 


80 
92CM-T7426T - 


MEDIUM-MU TRIODE 


Pencil-type tube used as plate- 

5 89 3 pulsed oscillator, as rf power amplifier 

and oscillator, and as frequency dou- 

bler. May be used with full input up to 

2000 Mc in ew service and in pulsed 

applications up to 4000 Mc. Designed for use in coaxial-cylinder-type circuits, it 

may also be used in parallel-line and lumped circuits. Class C Telegraphy maxi- 

mum plate dissipation, CCS 7 watts, ICAS 8 watts. May be operated in any posi- 
tion. OUTLINE 71, Outlines Section. 


FIBATER VOLTAGE (AG/DC) $2 foes ave sieves tscc veces cverowcciunpeasion eens 6.0+5% volts 
-10% 

FIBATER- CURRENT oc oo cc csc vege ccccccccccseeesesescs ip ee SR & 2 0.280 ampere 

TRANSCONDUCTANCE®.. .. 2. scvccccvcccvess Robs care latousks le eis nels erabe sie 6000 pmhos 

AMPLIFICATION FACTOR*.....-+e00- en ata eat Ki wtnole C aieie Ris. aie SiareTsieterente 27 


———— _ lechnical Data 


DirEcT INTERELECTRODE CAPACITANCES: 


LEP On, OVE as i re sista neh Giese ee eR ee ee ed wut 

Grid to cathode and ‘heater.................. CLAN D SEPP BU ROE, - | Rn ee aa 2A ppt 

Plate to cathode and heater........... OBS Sere ijsietat arena Sees ty Bile 0.07 max uf 
* Plate-supply volts, 200; cathode resistor, 100 ohms; plate milliamperes, 25. 

RF AMPLIFIER—Class Al 

Maximum CCS Ratings: Up to $400 Me 
DEEELATE VOLTAGE. v.35. cas. OOO CG oe Bra. arte STR tad are ce 330 max volts 
DC GRID VOLTAGE....... erauetocei terete Netaiar sata chee nate meee state ar onsei eats AAA Ayigwnde -100 maz volts 
DC: PLATE CURRENT. .....5.......; Siete WS PO earerste setts acts cee ee 35 max ma 
Bee BBE TION: 5.0 Ne PEL CO APPR O OO EP Rae Pe EEO oes 9h 7 max watts 
PEAK HEATER CATHODE VOLTAGE: 

Heater negative with respect. torcathodeyr. . 7a. cst. Pace 90 maz volts 

Heater positive with respect to cathode. ...............5.......00 0 90 max volts 
SSR AT EA OMPEIATUR I (se coats heiy th tooo sk, 175 max °C 
Maximum Circuit Value: 
Guid Sires dr esistance ccd. coe F. 2 VL Saap anaemia ustdea mer nein ec tand os cf 0.5 maz  megohm 

PLATE-PULSED OSCILLATOR4—Class Cc 
Maximum CCS Ratings: § For a maximum On tiime® of 5 microseconds Up to 4000 Me 
PEAK POSITIVE-PULSE PLATE-SUPPLY MOLTAGH GN nk worthy Ske | RS 1750 maz volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE................+....... ddiors aera 150 maz volts 
PEAK PLATE CURRENT FROM PULSE SUPPLY .........................., ' 3 max amperes 
PEAK RECTIFIED GRID CURRENT.......................,.. eae ern ha 1.3 max amperes 
DO PUAPOCUSRENT. 100.6 a Ret ee leds te ee ee 3 max ma 
Bee REIT Gi, ce IN Cs 2, tw ys Eee. bse, 1.3 maz ma 
Mee IG cope Si PIO ag wE ita AS ase ode ee 6 max watts 
Ra OR Bil) oi so SYS a. eee See Seek et 0.001 max 
Pe CUUORATLONGE fe. ve ee. ae T, Baths Oke tie Gena oe 1.5 maz psec 
Bee oe Ee EMERRATURE octal oo Veber toe 175 maz “=f @ 
Typical Operation with Rectangular Wave Shape in Cathode-Drive Circuit at 3300 Me: 
With duty factor™ of 0.001 

Peak Positive-Pulse Plate Supply" Voltage¥sreon, oan. Ne Lene 1750 volts 
eieeeewative-Pulse'Grd Voltages... 43.6 ain uc. +o ee et Shen 110 volts 

From grid resistor of. . 22... -2..... Satan REE Moma eae th Rineee ne ae Ne 100 ohms 
Peak Plate Current from Pulse Supply shat a— ee siete! alata sisbcs hence 3.0 amperes 
E ctectiticd Grid Current... Sages. Pri eeiaeice eRe, Jo engs Lat amperes 
Brees CMTLORUE AR TM AWG RENO, 6 o coats ook hice. ae en, 3 ma 
Rad rent sie ii, wun eta te, ie eee ie ae Pet ma 
Useful Power Output at Peak of Pulse SCA DDLOKA oon sr, Tene ee ee 1200 watts 
RR IRN fac 5 ges, Rk ok Se NUS Ee ne et Re 1 psec 
Beoc mee Volt ton Pater sco: ba ees eed fh. Tete ee eS ser SR 1000 pps 


“In this class of service, the heater should be allowed to warm up for a minimum of 60 seconds before 
plate voltage is applied. 
* ON time for this tube is the sum of the durations of all the individual pulses which occur during any 
5000-microsecond interval. Pulse duration is defined as the time interval between the two points on the 
pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is defined as the 
maximum value of a smooth curve through the average of the fluctuations over the top portion of the 
pulse. 
4 The magnitude of any spike on the plate voltage pulse should not exceed a value of 2000 volts with 
respect to cathode, and its duration should not exceed 0.01 microsecond measured at the peak-pulse- 
value level. 
® In applications where the plate dissipation execeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the connector in order to provide adequate heat con- 
duction. 
* Duty factor is the product of pulse duration and repetition rate. For variable pulse durations and pulse 
repetition rates, the duty factor for this tube is defined as the ratio of time “on” to total elapsed time 
; pin any 5000-microsecond interval. 
~ @ This value is determined from the average power output using the duty factor of the peak power- 
output pulse. This procedure is necessary because the power-output-pulse duty factor may be less than 
the applied-voltage-pulse duty factor because of a delay in the start of rf power output. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: Up to 2000 Me Ces ICAS 

DO PLATE: VOLTAGE... 4.4... OCI POO IO re tes 260 max 820 max volts 
EGR VOLTAGH. .. <>... et PR TS Silt wie Melina Moat Nat : -100 max ~-100 max volts 
WC PLATE ‘CURRENT. ..... 24. ene, SB ointiatene steht e aces 33 max 33 max ma 


RCA Transmitting Tubes = 


DC Grw CURRENT. ....:.001000%> eh POM hed Mi : 15 max * 15 max = - ma 
PEATE INPUT 22. feos oa casle.e seals Vid Paw alee enaerrenae 8.5 max -10.5 max watts 
PUATE DISSIPATION®, 2... 0c. cect cers ccs ees teee decane _& max 5.5 max watts . 
Peak HEATER-CATHODE VOLTAGE: : 
Heater negative with respect to cathode. ........+..-- 90 max 90 maz - volts . 
Heater positive with respect to cathode.........+.--- 90 max 90 max volts 
PLATE-SEAL TEMPERATURE... 1+. 00s See eee ee eee eee eens 175 max _ 175 max °C 
Typical Operation in Cathode-Drive Circuit at 500 Mc: CCS ICAS 
DC Plate-to-Grid Voltage ........-ce seer cece scene sens 286 345 volts 
DC Cathode-to-Grid Voltages ...... +... sees ees SIG alee 36 45 volts 
DG Plate: Currents. «2 Fe 0 6 ws oo ceive Fo res 0 eacsies Sie eect 21s 30 30) - ma. 
DC Grid Current (Approx.) . . 2.2.2. ese ces ee sce ee tees: ify 12 ma 
Driver Power Output (Approx.)...... eee eee ee eee ee ees 1.8 ye watts 
Useful Power Output (Approx.)... 1... cee eee te eee eens 5.5 6.5 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
Grid-Circuit Resistance... 0.0 e sce eee cect e ce esc e tee ete ee enter nes 0.1 max ~~ megohm 


®In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the connector in order to provide adequate heat con- 


duction. 
4 Obtained from grid resistor, 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 

RF POWER AMPLIFIER—Class C FM Telephony a 

Maximum Ratings: Up to 2000 Me CCS ICAS ~~ 
TCP PLATHAVOETAGE.. 5 chs vs 56 San bb SR es oe eee eee aes 320 max 400 max volts 
DCG VARA 0 copie wie ne ke eens pase er ctane es oe 2 sites = wis -100 max —100 max - volts 
DCMPLATH GORRENT.. ..- ole ho bees sia es 3 pane oie euelepe © 2 35 max 40 max ma 
BC Gris CURRENT ooo ttle clei ko etigene 8 operas ape ieuee 15 max - 15 max - ma 
PLATE ENRUR sao: . cere ne Siem © cers sete = kiclontegie ac 11 max — 16 max watts 
PLATE DISSIPATION®...... Me ORE ee STEM as 2 BIC oes T max -8 max. watts 

PEAK HEATER-CATHODE VOLTAGE: é : : 
Heater negative with respect to cathode. .........+--- 90 max ~ - 90 maz volts 
Heater positive with respect to cathode... .-...-.e++-- 90 max 90 max volts 
PLATE-SHAL TEMPERATURE: (2.002 -006 sees ec cs ersersses 175 max 175 max eC 


Typical Operation as RF Power Amplifier in Cathode-Drive Circuit: 
500 Me 1000 Mc 500 Me 1000 Me 


DC. Plate-to-Grid Voltage cota cetew cepa pur ela os 347 330 401 383 volts 
DC Cathode-to-Grid Voltage’d «6... ise oo va ewe ee ween: AT 30 51 Se volts 
DE Plate: Guntents cot ot sede fo tees oseelaaattatetes) «some 33 33 35 35 ma 
HC Grid CurrenttApprox)) 25 wel ee eee 13 12 13 13 ma 
Driver Power Output (Approx.).. 1.2... ee eee eee eee oy teo QO. Creel “watts 
Useful Power Output (Approx.)... 2... cess eee eters Fhe ak) 3, 8.5 6.5 watts 
Typical Operation as Oscillator in Cathode-Drive Circuit at 500 Mc: 

DC Plate to-Grid Veéltage: 5. a Pe Ses ee ele 347 401 volts 
DC Cathode-to-Grid Voltageg -. 2. ove. tee sete eee cet. 47 51 volts 
DC: Pilate Current ince Fs os oe ale a eee inc aty wows one 33 35 ma 
DCrGrid ‘Current-(Approx.) 5.2% SPs. FOE ae SPs See ea 13 13 ma 
Useful Power Output (Approx.).o. 02.2.5. 26s e eee e eee eee 5 6 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
Grid-Circuit Resistance. «<=. wa «ss selene « wpais Srouslote fone wie Olam win, slab 0.1 maz megohm 


FREQUENCY DOUBLER 


Maximum Ratings: Up to 2000 Mc CCS ICAS 
DC PABA OUTAGE ye SS ceed nice Wied wearers sisters of See nce 260 max 320 max volts 
DCiGRin MOLPaAGEe ie Ba eee Pee eee ore itn Clete —100 max —100 max volts 
DC PLATE CURRBNT ES. FOCI aed ice Be Sine ole le ate 33 max 33 max ma 
DC GRD CURRENTS foc ce 5 tea clsctere eh eeoreie ts arelesale sees 12 max 12 max ma 
PLATE ANPUT So eee 2h BSiva tities Seb Me Saad set 8.5 max 10.5 max watts 
PLATE DISSIPARION® , 32s icc. seat’ © ee eae coins Chaise 6 max 7.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ..........--- 90 maz 90 max volts 
Heater positive with respect to cathode. .........---- 90 max 90 max volts 
PLATE-SHAT, "THMPERATURE 2s s citusc « se bilie sae ois etre lemiae 175 max 175 max °C 


ee | PeChnical.Dotd 


Typical Operation as Doubler to 1000 Mc in Cathode-Drive Circuit: 


PI CRPIALe-1 Or GTIOSV OLGA YC) aces ever: eke eaestio) ovencicesbucisteledstevohaselere 290 350 volts 
DC Cathode-to-Grid Voltage 6... << ccces cunsacleansaetcs 40 50 volts 
TP) GEr lAGeTGUITEN Greece tee ecard cle ele crclaveace ace a dhe tuoeue enn the 38 33 ma 
DC Grid Current (Approx.)...... Mai slaicn es aheveneiigdstel elo otehets qT 8 mea 
Driver Power Output (Approx.)....ccs.scecsescnsccvecs 3.2 3.5 watts | 
Useful Power Output (Approx.)....... AP eth San eae Wai pele oe 2.75 3.0 watts. - 


Maximum Circuit Values (CCS or ICAS conditions): 


CTI GIP CUTICESISCANCG soe ucts, ce cinione oie ers che oun, cictReere a ise LEG sere 


0.1 max megohm 


®JIn applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the connector in order to provide adequate heat con- 


duction. 
4 Obtained from grid resistor. 


TYPE 5893 
E¢g26.3 VOLTS 


AVERAGE CHARACTERISTICS 
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PLATE (Ip) OR GRID (Ic) MILLIAMP 


i 


° 
° 


TWIN BEAM POWER TUBE 


Small, heater-cathode type for af power 
amplifier and rf power amplifier and oscillator, 
and frequency-multiplier service at frequencies ‘ 
up to 500 Mc. Heater volts (ac/de), 6.3 (par- 5894 
allel), 12.6 (series); amperes, 1.8 (parallel), 0.9 
(series). Direct interelectrode capacitances 
(each unit): grid No.1 to plate, 0.08 max upf; 
grid No.1 to cathode, grid No.3, internal shield, 
grid No.2 and heater, 11 uuf; plate to cathode, 


grid No.3, internal shield, grid No.2 and heater, 3.4 uuf. Requires Septar seven-contact socket and may 
be operated in vertical position, base up or down, or in horizontal position with plate terminals in hori- 
zontal plane. Maximum over-all length, 4-5/16 inches; maximum diameter, 1-15/16 inches. Maximum 
CCS ratings as PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR: de plate volts, 600 
maz; grid-No.2 volts, 250 max; de grid-No.1 volts, -175 maz; de plate ma., 220 max; de grid-No.1 ma., 
10 max; plate input 120 max watts; grid-No.2 input, 7 max watts; plate dissipation, 40 max watts. The 
5894 is a DISCONTINUED type listed for reference only. 


K 
tal 


Pp 


H 


POWER TRIODE 


Forced-air-cooled heater-cathode 
type used as plate-pulsed oscillator 5946 
and amplifier. May be used with full 
input up to 13800 Me. For operation at 
2000 Me, plate voltage and plate input 


should be reduced to 75 per cent of maximum ratings. Class C maximum plate dis- 
sipation, 250 watts. Tube may be operated in any position. OUTLINE 89, Outlines 
Section. A minimum air flow of 16 cubic feet per minute should be directed through 
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RCA Transmitting Tubes 


the radiator toward the bulb and grid terminal when the 5946 is operated at maxi- 
mum rated dissipation. Air flow should start before and continue during application 
of any voltages to the tube. Heater power, plate power, and air may be removed 
simultaneously. Maximum temperatures: radiator (measured on core at end adja- 
cent to plate ring), 180°C; grid terminal, 150°C; plate, grid, and cathode seals, 
150°C. 


HEATER VOLTAGE (AG/DC) OR re ae We a eens web eteha gate miola hut aaiieass fem taae 6.3 volts 
PHEBA TH ACUR RENE eee acces ce eae ee ee See ie ie oo ern ete een 3.4 amperes 
AMPEIRIGASION ACTORS © 222 BOGRESE 02 SSR. bcc Sea abe Dela eh nels 25 
Direct INTERELECTRODE CAPACITANCES: 
Grid: to platee e/a aca ce pee ee ate was Gs ce ke ee 6 ppt 
Gridvto .cathoderand heaters ch onesie ae sacs arlene ole kines ae eke eiee eo ppl . 
Plate’te:cathodeand eater er oan ee. ee ag Pee Seleut tal ep ee tre 0.19 ut 


© Heater voltage must be applied for a minimum period of 1 minute before the application of plate 
voltage. 

* Grid volts, —15; plate milliamperes, 250. 

S With external shield connected to grid. 


PLATE-PULSED OSCILLATOR AND AMPLIFIER—Class C 


Maximum Ratings: 


For an’ ON ine? Gfcgaeee «5 ter eine cig SNe OS ee See 10 max 100 max psec 
PEAK POSITIVE-PULSE PLATE-SUPPLY VOLTAGE¢.......... 7500 max 7500 max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE, . 2... 50..24-24 e00- 600 max 600 maz volts 
PEAK PLATE CURRENT FROM PULSE SUPPLY.....-....... 4.5 max 3.5 max amperes 
PERAK RECHPIED GRID -GURRENT ee ee es ale ue ts 1.0 max 0.75 max armaperes 
DC PLATE CURRENT) see 8 nw Satin le este ies 2% ene aint ota 45 max 250 max ma 
DC SGRID CURRENT gee ysis deesysitte Ie nd tele eg koe eesiaic teu oneaeene 10 max 70 max ma 
PEATE ENP URS bo hc Peete ats oth vc a dare aisle aibrs 154 banal are 340 maz 340 max watts 
PLATE DISSERA HLON:, tooscits ois dice esto eerste ar cvepens eet ere ar 250 max 250 maa watts. 


TYPE 5946 
E¢=6.3 VOLTS 


te} 


PLATE (I) OR GRID (Ic) AMPERES 


6 8 12 
PLATE KILOVOLTS (E,,) 92CM-7535T 


Typical Operation with Rectangular Wave Shape in Cathode-Drive Oscillator Circuit at 1250 Me: 
With duty factor® of 0.01 


Peak Positive-Pulse Plate-Supply Voltage@¢.............. 5500 7500 volts 
Peak Negative-Pulse Grid Voltage...............:. hee 375 500 volts 

From.eathode resistor of*.). ..... . aaa eee ee 100 100 ohms 
Peak RE-Grid  Violtage 44 sncetae sete oe setae Shile tae 625 850 volts 
Peak Plate Current from Pulse Supply................-. 3.5 4.5 amperes. 
Peak Rectified Grid Current............. bipsesA Peete oT ht ue 0.25 0.50 amperes 
DG Elate Gurren ets oo iio itd anche Set ek ht ys ee 35 45 ma 
DC .GridiG@urréeuibeet s+ cocci ae ere ee ee Zh. 1D 5 ma 
Useful Power Output at Peak of Pulseé (Approx.)....... 8000 14000 watts 


= ON time for this tube is defined as the sum of the durations of all the individual pulses which occur 
during any 1000-microsecond interval. Pulse duration is defined as the time interval between the two 
points on the pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is 


defined as the maximum value of a smooth curve through the average of the fluctuations over the top 
portion of the pulse. 
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= Technical Data 


4 The magnitude of any spike on the plate-voltage pulse should not exceed a value of 8.5 kilovolts with 
respect to cathode, and its duration should not exceed 0.5 microsecond measured at the peak-pulse- 
value level. 

" Duty factor is the product of pulse duration and repetition rate. For variable pulse durations and pulse 


repetition rates, the duty factor for this tube is defined as the ratio of ‘‘on’’ to total elapsed time in any 
500-microsecond interval. 


* Obtained preferably from cathode resistor of value shown. In certain applications, partial grid-resistor 
bias may be used. 

@ Determined from the average power output using the duty factor of the peak power output pulse. 
This procedure is necessary because the power-output-pulse duty factor may be less than the applied- 
voltage-pulse duty factor because of a delay in the start of rf power output. 


OSCILLATOR TRIODE 


Subminiature heater-cathode 
type used in radiosonde service at 400 6026 
Me. Class C Telegraphy maximum 
CCS plate dissipation, 3 watts. May 
S be operated in any position. OUTLINE 
4, Outlines Section. The flexible leads of the 6026 are usually soldered to the circuit 
elements. Soldering of the leads may be made close to the glass-button base pro- 
vided care is taken to conduct excessive heat away from the lead seal. Otherwise, 
the heat of the soldering operation will crack the seals of the leads and damage the 
tube. Plate shows no color when tube is operated at maximum CCS ratings. 


TUATE RAY OULAGHEEVANGH (AC/DC) ~ 8s cs) \e o.sisie.o  « o ole ome bllaus enaynisers eco ve 5.2 to 6.6 volts 
PMANEARAGWURRENT SCA ti Oso VOLUS) .. Wis acmitioals ae ccs’ loves « « ORG eae demuiens 0.2 ampere 
BEN CONDI GIDA INGE rng Walt ot Re fe RES heres © noe. ceils: Glee Mote a oe AS 5900 pmhos 
BANE SDESSEOLCHAIE FOUN EVA CHT ODBC ea caste oc 08 a eooRG ees so cllon esas s. Beer gw & wha aaReeTA ic 24 
PATHE Stan AN CHE CAD DIOX.) Se oie). Sai helene ee eto Sot. + le'dg ois ae ieee 4000 ohms 
DIRECT INTERELECTRODE CAPACITANCES: 
LIA SCONE ACO meen were setter, haicaet SP Ser Aad Wal Sid MORNE oe Sea 8 Oe herd Soe a a SO 1.8 ppt 
CmiCGstOneatnOderandsbeatera..... tas. a0s ae 5 oof omrsleti-s comodo Slane’ 2.0 ppt 
ENAteghorcatnoderand MeaAter a. dat ao eats a. xn soins piaaalowteds bi aaarene 0.42 ppl 


° For radiosonde applications in which the heater is supplied from batteries and the equipment-design 
requirements of minimum size, light weight, and high efficiency are the primary considerations even 
though the average life expectancy of the 6026 in such service is only a few hours. 

* Plate-supply volts, 120; cathode resistor, 220 ohms; plate milliamperes, 12. 


OSCILLATOR—Class C Telegraphy 
Maximum CCS Ratings: 


DCSE ATURV OUTAGE ttt. a cheer ns ent chee Ca NE Le oh es 150 max volts 
1D) ORG IML LICA GC Hee Mee ek er ens 5 ho eee arake ie aie tee Ge ee ae ee -50 max volts 
LOVATO A CHODE MOURRENT sb: 0°. £c0k Nuts Mecimise wie. Gidea vale Gee blegaeslels Rear elemeee AO maz ma 
HD ORG Tee OR BINT eee ei, ee cath Ll elim a Ste gi Sikh oa nd ate de a 10 max ma 
TET MUD ESTERS ov ahs SL aa 2 er ec aA eo a RP rd Se 3.3 max watts 
ATIC MOTSSTRATTON Meet ciaid coos ss os eeaand.e 0 tt SETS BOS, 0b ob a bad weenie 3.0 max watts 
PHAM MATER = ATHODE VOLTAGE | c's + aus citetbie donk bo. boo pe ele Beare ee 0 max volts 


Typical Operation as an Oscillator at 400 Me: 


TCC, PURGES WN LV ete 6 a i aie aed Jee se ne iT eee aN isa At fener 135 volts 
Cecil USERS. on eal Wile aie nee ar aA acc a ee a RA ee eb Rane diel See ie ear 1300 ohms 
MMM LER CAITTON Geanm, saashoe Se atioe oot Cee cima ieel atstiony ated: wie tyne Nishe whens a ace EEE hans 20 ma 
OCG ride urrentiCA PPlOX.).. mrs voc jo. es ockele Me icles sere, snetoussalins wigterareaetet cistere ttre 9.5 ma 
Mere OW ELA OUCDULD Mas ict. t.c eters mete nein cy SOS: 5 Sages atates Co eee eT ree eZ watts 


Salk On 
BEAM POWER TUBE 


Ga.K Small, sturdy, glass-octal heater- 
cathode type used as af power ampli- 6] 46 
H fier and modulator and as rf power 
63 sa amplifier and oscillator. May be used 
iS with full input up to 60 Mc and with 
reduced input up to 175 Me. Class C Telegraphy maximum plate dissipation, 
CCS 20 watts, ICAS 25 watts. 
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Heater. VOLTAGE (AC/DC) ¢. Gs bank ss <o setae sete oe ae ie abed ee ere wie oe 6.3 volts 
FIBATER CURRENT 3 6.605, 6 ciel deja oiciete © s'e'eie 9 eae fnisieeipin fol a sreye la. eee Tee ste Sais 1.25 amperes 
TRANSCONDUCTANCE®.... occ sc ca cms ass 0 o.0,0 5 sas aie 9 els eibpee © aim as © o's.n 81§ 0 & mum 7000 umhos 
Mu-Factor, Grid No.2 to Grid No.1*. . 2... cece eee e ces ee cen esces Spt 4.5 
DirEcT INTERELECTRODE CAPACITANCES: 
Civid-NO.1 10 Pinte, oes Fes le cies eis os oops oie ees aie ee ‘ 0.24 max put 
Grid No.1 to cathode, grid No.3, grid No.2, internal shield, base sleeve, 
AVIG. NEA ook ews. © a aia le viash sw tole ies «0 ele las giolwawiyin) erage ord te eyo eueyniaens ners 13 pi 
Plate to cathode, grid No.3, grid No.2, internal shield, base sleeve, and 
WeRGOT aie cp = cele wo Sa ape n ee ae Ren © eae a Carne wo. Sane el ee 8.5 put 


* Plate and grid-No.2 volts, 200; plate milliamperes, 100. 
AF POWER AMPLIFIER AND MODULATOR—Class AB} 


Maximum Ratings: ccs ICAS 
DC: PLATH V OWTAGHo, «6 bens Se oe os oj cine Wy Bren were eine a oyer= 600 max 750 maz volts 
DCC RENO. eV GUTAGH Ae. Se ee fle ed eee, Oa dnote 2 bs 250 max 250 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®, .......2202 ee eeees 125 max 135 max ma 
NEAXIMUM- SIGNAL POA TE: ENBU Doro = © sds isis klar ye Ome « 60 max 85 max watts 
A AXIMUM-SIGNAL GRID-NO.2 ENPUT®. . 16 ofa ee tease 3 max 3 max watts 
PLATES DISSIPATION | 2 oe ee tt hee ie tis Sits Coe Hla Sele che Ulea Weommeies 20 maz 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: , 
Heater negative with respect to cathode..........,..+.-. 135 max 135 max volts 
Heater positive with respect to cathode. .........++++--- 135 max 135 max volts 
7 a 
Typical Operation: J sane are for 2 tubes pie féaa 
DE Wists Voltave te. tat tees wens sas 400 500 600 600 750 volts 
NC CriaeNe 2 Woliage®. eS Ue eee, OS. ae 190 185 180 200 195 volts 
DC Grid-No.1 Voltage: 

With fixed-bias source. -......%60sac05- -40 -40 ~-45 —50 —50 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage®.. 80 80 90 100 100 volts 
Zero-Signal DC Plate Current............. 63." 52. 226 28 23 ma 
Maximum-Signal DC Plate Current........ 228 215 200 229 220 ma 
Zero-Signal DC Grid-No.2 Current......... 229 vs 1 1 1 ma 
Maximum-Signal DC Grid-No.2 Current.... 25: izes ize 27 26 ma 
Effective Load Resistance (Plate to plate) .. 4000 5500 7000 6000 8000 ohms 
Maximum-Signal Driving Power (Approx.) . 0 0 0 0 0 watts 
Maximum-Signal Power Output (Approx.). . 55 1Ogeeoe 95 120 watts - 


Maximum Circuit Values (CCS or ICAS): 


Grid-No.1-Circuit Resistance under any condition:° 
DVith Geodiias. ole oe ee bine re ee wi ae oe oie we cgrloe, Arie ekcin a compels aie 0.1 max megohm 
WithventROUPI DIAS Pies c ck ue 2h areede Seaede atehe Ge aie Glace ashen ene atest nyvicweeoaese Not recommended 
© The driver stage should be capable of supplying the No.1 grids of the class AB: stage with the specified 
driving voltage at low distortion. 
° The type of input coupling network used should not introduce too much resistance in the grid-No.1 
circuit. Transformer or impedance coupling devices are recommended. 


AF POWER AMPLIFIER AND MODULATOR—CLASS AB2 


st 


Maximum Ratings: CGS ICAS 
DCU REATRIVGLEAGHE 51d co cs ie alste a oe elo Se ean abrajess 600 max 750 max volts 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE. .......0.2-.--, 250 max 250 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®,.........0000--> 125 max 135 max ma 
WMAXIMUM-SIGNAL PUATE ENPUT™ 2) ofa wie ce chs ores eae oe 62.5 max 90 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT. 2.05.22 eee eee: 3 max 3 max watts 
PLATE DISSIPATION. -. win ys acces wre oe hes asirlgk mga. 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 135 max 135 max volts 

Heater positive with respect to cathode.............. 185 max 135 max volts 
BuLB TEMPERATURE (At hottest point)..........--.2.5. 220 max 220 max asd 
Typical Operation (Values are for 2 tubes): 
DC PlateVoléaten. obscene 0 wa ese 400 500 600 600 750 volts 
DC Grid-Wore Vultase to ails sere ncuorvopanetats 1754 Lio Gob 190 165 volts 
DC Grid-No.1 (Control-Grid) Voltage...... -41 -44 -44 48 -46 voits 
Peak AF Grid-No.1-to-Grid-No.1 Voltage... Gh LOZ eso t 109 =108 volts 
Zero-Signal DC Plate Current............. 33° 27) 22 28 22 ma 
Maximum-Signal DC Plate Current........ 232 242 207 270 240 ma 
Zero-Signal DC Grid-No.2 Current........- od DOT OSG 1.2 8.38 ma 
Maximum-Signal DC Grid-No.2 Current.... 18) 1 Sie Ae 20 20 ma 
Maximum-Signal DC Grid-No.1 Current.... T2644 yet CA AAT ma 
Effective Load Resistance (Plate to plate) .. 3700 4600 6800 5000 7400 ohms 
Maximum-Signal Driving Power (Approx.) . 022) (0:3 GOx 0.3 De watt 
Maximum-Signal Power Output (Approx.).. 62 83 90 413. ist watts 
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Maximum Circuit Values (CCS or ICAS conditions): 
Rete. da ena SCCMIRE ANC te Wek ei 2d eae eh Beale oe is Ea eo 30000 max ohms 


™ Averaged over any audio-frequency cycle of sine-wave form. 
® Obtained preferably from a separate source or from the plate-voltage supply with a voltage divider. 
t For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: CCS ICAS 
EMA TUV OMAGH. 5.3.) cghiva bith eee eck (kanal 480 max 600 max volts 
DCAGRID-NO.2' VOLTAGE... own. c Perret eis beac te ei, & it 250 max 250 max volts 
DD GCrG RIO INOMRVOLTAGH Ty, LS fac ee ods wo at ee bela: -150 max —150 max volts 
BOGS Ese CCU PINT ne 10 ne ee ia 117 max 125 maz ma 
I ARN Cul MOMBRENIT .2:'5: bfcidiv is aceial thacnd ate eRe nes 3.5 max 4.0 max ma 
VETOES 2 6) Jae ene eS Pe Mee eg ee ae el ce aint aa 45 max 67.5 max watts 
RSE oe AOE UNM Tr es ew eics Ny cy Seve to Rae oe Tobie a tos 2 max 2 max watts 
RESTO SUe ATION ca atte oe Moe. ee et ae ee eee 13.3 omax 16.7 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 135 max 135 max volts 
Heater positive with respect to cathode.............. 135 maz 135 max : volts 
BULB TEMPERATURE (At hottest point)................. 220 max 220 max °¢ 
Typical Operation: 
DD CARINE CMCOILAD CM cit eww tliat cuibod sa sc cen onk gobs ccs 400 475 600 volts 
eG  Crridom GO. VOUAC Cs yet Nish as ode elccee eae 150 135 150 volts 
PLOUMAPTICS TEsISbOR OL He 2h ws ee See ws oe 33000 51000 56000 ohms 
DOr Gra OsZV-OLAGE Oe cinco, aonoupse be Sxl. He ee ee -87 —77 —87 volts 
BeomiryrlG-N O-2 TCSISGOL-Ols, <8 bso se te ck oh eds oo vs 27000 27000 27000 ohms 
Pen keE GiIGds Onl V GItAGE ner yt clie eth oes occa ccc. 107 95 107 volts 
Bae MECCA ORICNON GA. oh cute Sere ae a Pe oe aw ek 112 94 112 ma 
AC GeO. 28 CUETENG sa, jodmiuesie<tdan tf Coto hlebee. cea ws a8 6.4 7.8 ma 
WE Gudanoage@urrent (Approx.) 2-b8) 2... dos o.oo es oc 3.4 2.8 3.4 ma 
irivineeeawer CAPDPIOX:) oe cas bo oS ee eke deb OSes 0.4 0.3 0.4 watt 
PowersOweputsCA Dproxs)icteiwwvotl cate eee oo. oa eS ela sc. 32 34 52 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
Coie IN.GNls OlP Clit eVeCSIS LATICES amen te abe hes ot os Slee done ake he nite eae on bs 30000£ max ohms 


é Obtained preferably from a separate source modulated along with the plate suppl y, or from the modu- 
lated plate supply through a series resistor of value shown. ; 

4 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 

{ For operation at less than maximum rated conditions, this value may be as high as 100000 ohms. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
LO MIRCATH e\COU TAGE. A. Ve, var boee mene ein hes fief Ne (me alge 600 max 750 max volts 
1D GAG RIDING 2 ANMOUEA GE: cecopesc aerate rari a telonatens aoa nioeits 250 max 250 max volts 
AGRI INO te VOUPAGT \ 0 ei cce Foe a eke -150 max -150 max volts 
TEE CITRUS NT Die Oy BRza SHIN lee ona an ing ale al AR RP Day a ge eee te cee 140 max 150 max ma 
POGaG WING. ds CURRENT. baat ons ares cule o dike chedie dak 3.5 max 4.0 max ma 
PI RAGE CIENT meee St eee res lier e eid tise, ad rere el ye | onda 67.5 max 90 max watts 
SR PMU Cai ny ck dk bbs Lalas «be gneeoliee . 3 max 3 max watis 
RMEAUE PILOTS SUB AT TON nck Me weem anaditrd sou ists 10) SRG. ores dhtotarchove tune 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ............. 135 max 135 max volts 

Heater positive with respect to cathode............. 135 max 135 max volts 
BULB TEMPERATURE (At hottest point)...............-. 220 max 220 maz oC 
Typical Operation as Amplifier up to 60 Mc: 
fee tise Ventageey eke. tS ce Teer 500 ~=—600 600 750 volts 
IKGRG Yai Nor, “Violtagvem. :f.1. v8. fee ak ee on beso w ct 170 150 180 160 volts 

Prom series resistor Of; -) share erwin Minton 36000 51000 43000 56000 ohms 
DC Grid-No.1 Voltage [4......... oy Re Pier 6 ee 2 -66 -58 -71 -62 volts 

Prom grid-No-1 resistor Of. . 6 .-c)sb ceca nace eee 27000 20000 24000 20000 ohms 

irons catnoderesistor, Of. . o.lo. co tte een 470 =470 430 470 ohms 
PALS ORM TAI hd NMOL TARO 5 os oly 5. wives 2 ererks a aebe 84 73 91 79 volts 
MT ae MarVeRG cha races. ck tO eee 135 ~ A112 150.- 120 ma 
POG Til Oe CO UPrerri tt ot peers oeentstinoneed encase Gikaabalan 9 9 10 11 ma 
DC Grid-No.1. Current (Approx.). .. 2.2.0.0. 080% Dein ie Piri Be Biin CB. ma 
Peranine Power (ABDTOX.) os alc us ons cee > « ew dake On Date Dis ae AOR watt 
Power Output (Approx.).... aise other ah tate tePel iA whscas stele 48 52 66 70 watts 


= RCA Transmitting Tubes 


Typical Operation as Amplifier at 175 Me: 


DCsblatve Voltages... .c4acd oo sae con oss abe ee cle ate eter eles 320 
DGAtidINO.2 - VOlEAROA & 5 2 Tay cist we oo elie a alte wie ae none stones 180 

Brormisertes TESISCOR Of: 2a ayes eet o's sie ele ines Hate eretiiots tao EL BUOO 
DG Grid=No.1 Voltage @p bh. o.o i sete nckcae ho ote hea ates -51 

From grid-No.f resistor: of: 53.02. . oe octal as eer es 27000 

From cathode resistor of........... teas ued, pee. eet) 330 
Peak REY Grid=No:b- Voltage rnc... nc. ca ca cs oaceehe wT oeasiatard 64 
DGC: Plate: Current eA sels cae eats terse ote any eee tired eae 140 
DC"Gild=NG:2:Current.. oe". . ake he oe oe Nits a eve nate ae 10 
DC iGrid=NoAvCurrent (CA pproxs) 2 oc. s.<.cis-scs acs ohare sreueietale ne neaieke 2 
Driving Power (Approx.).....<... BR ssn fos ibgsaaheaceresane MNS oh 3 
Lower Output Approx) >... cee es Swine Se os Viele aretonety 25 


Maximum Circuit Values (CCS or ICAS conditions): 


Grii-N 021-CirGdi tt aesistanc@ nce fad Guns Ais eee ae eo peas bots ee 


400 volts 
190 volts 
20000 ohms 
—54 volts 
24000 ohms 
330 ohms 
68 volts 
150 ma 
10.4 ma 
yep ma 

3 watts 

35 watts 
30000t maa ohms 


“Obtained preferably from separate source, from plate-voltage supply with a voltage divider, or 
through series resistor of value shown. Grid-No.2 voltage must not exceed 400 volts under key-up con- 


ditions. 


° Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 
+ For operation at less than maximum rated conditions, this value may be as high as 100000 ohms. 


AVERAGE CHARACTERISTICS 


TYPE 6146 
E¢=6.3 VOLTS 
GRID-N22 VOLTS = 150 
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AVERAGE PLATE CHARACTERISTICS 


TYPE 6146 
E¢=6.3 VOLTS 
GRIO-N&2 VOLTS =150 


PLATE MILLIAMPERES 
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AVERAGE CHARACTERISTICS 


TYPE 6146 
E¢=6.3 VOLTS 
GRID-N2£2 VOLTS=150 


PLATE VOLTS 
92CS-8142T 


82CM-BI45T 


Technical Data 


OPERATING CONSIDERATIONS 


Type 6146 requires Octal socket and may be operated in any position. Simpli- 
fied shielding and good performance are facilitated by the base sleeve with separate 
base-pin connection and the triple base-pin connection for cathode, grid No.3, and 
internal shield. OUTLINE 17, Outlines Section. 

For operation at 120 Me, plate voltage should be reduced to 67 per cent of 
maximum rating; plate input to 79 per cent. At 175 Mc, plate voltage should be 
reduced to 53 per cent of maximum rating; plate input to 66 per cent. 

Plate shows no color when tube is operated at maximum CCS or ICAS ratings. 
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RCA Transmitting Tubes 


BEAM POWER TUBE 


61 5 5/ Forced-air-cooled, thoriated- 


4-12 5 A tungsten filament type used as af 


power amplifier and modulator, and 

as rf power amplifier and oscillator. 

May be used with full input to 120 
Me, and with reduced input up to 250 Mc. Class C Telegraphy maximum CCS 
plate dissipation, 125 watts. Requires Giant five-contact socket and may be oper- 
ated in vertical position only, base up or down. OUTLINE 30, Outlines Section. 


FILAMENT: VOLTAGE CAG /DC) (panies cae) sos tte aie os sein ferrite cbke ae intsie i ac aes 5.0 volts 
PYUAMENT CURRENTS sit eece clap a ake olen bee e BNO bate ale = ae Seep ae emai re 6.5 amperes 
Miu=F ACTOR GRID NO:2) LOMGRID IN On lace seit ct cicicns core cis siceiaisde orto ont ares Gra 
DIRECT INTERELECTRODE CAPACITANCES: ; 

GridtNoiltorplate sy See ae aera Ses Ss bo divi ie-she b cit eee ee ae oe 0.07 max uf 

GridjNock taflamentand, grid NO. ours So cen cee ere ale fe oie cite teeksces 11 put 

Plate tohlament-aund: erids NG: Zot s sor 2. alee oo eA eee ee conyers aes. oRaSe 3 ppt . 
SEAL TEMPERATURE: 

Pl ately. o ea bice: Sta ene oe ecco usec cae ore Ba oho iE a eae 220 max ft G 

Grid INO. 2, 2TIGEN O21 an: Ala MEN Geer aes ccs eos eco o othe leis Laos easels eee 180 max °C 
* Plate volts, 3000; grid-No.2 volts, 400; plate milliamperes, 50. 

AF POWER AMPLIFIER AND MODULATOR 
Maximum CCS Ratings: Class ABxz Class ABe 
DC) PEATEMVOETA GE: 05s, an etc. ve soo ks eo es On See 3000 mex 3000 maa volts 
PGLG RIPEING 2 VOLTAGES orn) aa ee ee oh. alee oeaeie oe 600 max 400 max volts 
HC GRID- NOMA OLTA GH 5 .-5 Sone oe ea bs Sie use oie Sines Dee eee —500 max —500 max volts 
MAXIMUM-SIGNAE DC-PhATE CURRENT”: jo5 «co enc 6 oes oes ac 225 max 225 max ma 
MAKIMUM-SIGNAL LE DATEH INPUT. 2.6 pone 6 are os ee 350 max 500 max watts 
MASIMUM-SIGNAT (GRID-NO.2 ENPUT ee aoe eee esl ee 20 max 20 max watts 
PRATEMDISSEIPAREON + <<ceeyets ote wae ea oc 2A els, ck thee coromtcne 125 max 125 maz . watts 
RF POWER AMPLIFIER— Class B Telephony 
Maximum CCS Ratings: 
DO PEATE! VOLTAGI . Soy ick © Ste Se ete Sok. els ces ee 3000 max volts 
DE GRID-NO:2av OBTAGE . . & ate. eae cle sista Bo ele enna eee 400 max volts 
DC: PLATE CUORRENES. 258 Ceo. cae tan jOmouR ooh ale cle Lee 135 max ma 
PEATE: ENP UN oe oe oe hes 6 toe oie ee eae ea nists eee aS eo “~~ 200 maa watts 
GRID=N OZ ERNBUT o.oo sem fac Rs Ge 5 ee ree i A Sie eee ene 14 max watts 
PLATE DIISSIP ATONE bere hits eeepen os cc aan aires bee eke te oe ae 125 maz watts 
PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 
DCL PLATHIV OE TEGE 26 saris is daitais cee te ance FET Pe een 2500 max volts 
DC. GRID-NEeZaVOLTAGH 5 vere So anc. baleraises site ues ee eee et ore ee 400 max volts 
DC GRID-NOABVOLRAGR So oti sceSfors ieee SEES ORS Le ee wee —500 max volts 
DC *PLATERCGRRENT costs Ssh Se aloes ee a noe ant en se es ae eee 200 max ma 
AIG GRIN OSISOCURRENDS .cccde vc Ce > oe ite 24 bls dics ater See Re eae 15 maz ma 
Rg Py OM Dini g GU re Cone Spe armenian (ee, eo me OE A we Oy oat et EI SO j GR a 415 max watis 
GRID-NOEZINBUTs 7 ati etele Oadiinbtenn eee tedden he ee ee 20 max watts 
PEATE, DISSIPATION: choices ice ein ite ke oR ee ne a ee 83 max watts 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 5 a. 
DCEPLEATERVOETAGE so cnc a slolsler alone, tek a: dos een ie ME en ee ee ee 3000 max volts 
D@ GRiID-NOZWOLTAGE ftecotecss tt stee oes he ce ask bho ae oe ee ee 400 mex volts 
DC Grip-No.1 VOLTAGE........... SARIN E SrtA ice sre Kk Occ ncn TS ORT —500 maz volts 
DC PLATHELCURRENT: tycidiciciteichc je lewiore shai Wee See Sus ee a telatatiels woke elelevetehetecr sien 225 max ma 
DC GRID-NO:T}CURRENT.. Soran ele cee ree Se ene Sea a ee aces 15 max ma 
PEATE. ENPUDS thes. ote bate eet eteets SNetatavcharerat atel seuips tarewsuevohabsde sack utpanekeactaparetences 625 max watts 
GRID-N @:2RENPUTSo ccrsaarenererd areectoneee Pers COE WE ara aia wae 20 max watts 
PLATE: DISSIPATION Grate cidsla ees soa es oe ee Rhee sae tune ate Maree 125 maz watts 


° Averaged over any audio-frequency of sine-wave form. 
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Technical Data 


BEAM POWER TUBE 


Forced-air-cooled thoriated- 
tungsten-filament type used as af 
power amplifier and modulator, and 
as rf power amplifier and oscillator. 
May be used with full input up to 75 
Me and with reduced input up to 120 Me. Class C Telegraphy maximum CCS 
plate dissipation, 250 watts. Requires Giant five-contact socket and may be oper- 


ated in vertical position only, base up or down. OUTLINE 35, Outlines Section. 


CACM COL TGR CAG DC) oh. < 0a, sieln suelo! svsjlea ahs sispeiaboua Bi e.e: win WO timo oh sv foley 6 5,0 volts 
ELTA AAR eater CHER IRIGIU TD co gic oa ak once c a, foe RM ORR Aas 6) Same ACTS See ish o 'or's sa. a ania ass 14.1 amperes 
NECN R AG RED) NOscs LONGRID NOLL, © cy loiercrens ais io einicye F 6o ac imieess clchels 5 5.1 
DIRECT INTERELECTRODE CAPACITANCES: 
EMT PN CMMG On Tat CO beet sie fic cans cc eager en, ole heard ieumiel allel eceze skeletouar tse aby oleles 0.14 max pl 
MmdUOsteROEn AMEN tiANG “OTTO INO.2 oes )s sa elec sie oe 00 + steele neigh vs ales 13 pul 
PE la cero SINON GANG CIVAH NOL. Siie «Sk issslesya secede alelele beh hone kbar gt vs 4.6 ppl 
SEAL TEMPERATURE: 
JURE. a 5, RR, ig Puree: 7 Pee, ks ee SNORT gPRSP AEC 2 eae 220 max od @ 
Grid No.2, grid No.1, nad BIDATIVG! Gacy aorieeetarde roe tity oa weewnisa nian eaote 180 max ike 
* Plate volts, 3000; grid No.2 volts, 500; plate milliamperes, 100. 
AF POWER AMPLIFIER AND MODULATOR 
Maximum CCS Ratings: Class AB, Class ABz 
Tap mL I AEE FoR TOA GEE Seen dealel& kilescole ie'S oie 3 si'ar sled Wales 6 erate ole a0 86 4000 max 4000 max volts 
POA AC EDSIN OSE PVLOL CA GBI Rt aster sie siete a «evens ta ans ore a alee 600 max 600 max volts 
PEGe RED NOV OL TAGE CL. atone etcl oie erate os clare ore eielene tare ane —500 max —500 max volts 
NEACTMTUIM-SIGNAL DO PLATE*CURRENT®: . 0). cece he es wees’ 350 max 350 max ma 
REAM SIGNALO LATE INPUT +o osc em. ke salee is nivel selene a3 750 max 1000 max watts 
WEAKIMUPM-SIGNAT, GRID=NiO.2: LNPUT 2, 28) Sirens. aisle ojetel ene nore 35 max 35 max watts 
Pere TOS TE AUSOIN Greta co aReehie cide cious Oe vo sterte cieereneriet elisha leis lo, 3 250 max 250 max watts 
RF POWER AMPLIFIER—Class B Telephony 
Maximum CCS Ratings: 
HO) COT EAT Es RY AOTCTUN CO) Gat fone sy walle ol oume dei euedeas lord up uel evans onelishe eansheponsiceloesuexscs st esieususxer'ieyey > 4000 max volts 
DKS SEO LOINC) MOU: TSA CUB thas, Zl ds aiceacs deizatoanapne:tapudaualsarsacue coy exces lapel tigen «cial aeayadycens 600 max volts 
NORCO A CEE CC CUELIC EIN oc ergette MeMEUN Ale) cla Tos oy-Gun at cite lieve vane ioe Moljosbie Jevelle’ aN vo :ai's,(0/-¢.7a1a tela QINel/oe 210 max ma 
PEACE S MLING I? CAPR SEMIN UN tral ete Lah Otol atic! iodo: seicentatiet igiselie isis. arte. ¥ Ip 14) 10. 6) e150. 0. -s, foyat ee eohnl ap er chahedts 400 maa watts 
Ree SOIC oe UNV ERI USE Ite Beare Patio Sirests veils sandoobsosser 'ohalisl's 7e pa’ suaadlunaalio neh dyohetogaacie) sicaveaahsreye iets fs 23 max watts 
Eres ES UPTALT IO Ni. cS sd otls is wiraenc aecansimanehenaisee ahd. «fepolecadcmera sens Geigel Su ers vennak anal uate Syne 250 max watts 
. PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 
FFE) Coe LEAL EG VAGOT TIN GEEK oes ches ou cane rk ober rniog lushainreeine Weare iia re bahion Abtnttel Peppers olan oor gary usar em MeO le 3200 max volts 
PENNS Fe TEV Oe OLA GUID ss sk bese N ie wotaoug us vn aie ou cien a women Ohiaalon onion ica, St aN ah crane Se a awZalee 600 max volts 
BREN Cu ES FED INN VOR A. SE oseccadwosts oi'mn boinmaabeoveiist Oke noveiodtmoder AOU OMSH wvidwiel ahcoh sh ovihinamenal Wleuetauersya —500 max volts 
BO SENZA DENG CHIOEIINIL 2 he cpu decisctnadais colmtena ee nemencitoacMen Re Wem okiah on sive eiiay atpeshon seetiamaner Oath a8 275 max ma 
Pose RID DIO SIAC URRENT ti acde wenn haa hhAe Kw hin Sikinmwiinw nonin homens 20 maz ma 
SERGE Fred NUEOA TST RPM oe SN? Pesca eciea cca ty sbis nts aa ads Demet a eaknsy a Wann aSianer dies emsb wav skater onieluo) WO hyo" 825 max watts 
PORES EES NC OSIEREN ICE «tt cine ach onoma dopa us heteou das hearcnce=acnsockeuregsr erm amen thick at ash scsi ey aia aga layet 35 maz watts 
eC RIS LOT IIA CLO Ne eines sokecd isco eet roxio So mesedmsplica'y aelta te ed vets Wetiae, Spee ot ethaten ane 165 max watts 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 
URE Seat ACE BUY, COE TIA GED ec Rae NN cde Too) cele oid ic once alten orissles slaiel eg avtenron oie, sig Misemjay Wim to ale ee rece 4000 max volts 
PCM LET PSPC MULL: TAG ERTS 5, cesteve cess on vtonou onesie shen On onal bx sxteis Gale onrot, polar" ob'rus niiey i tole Tamale Oo Ceat'e 600 max volts 
ie core GAR TaD e WHOL TAGE Stats iterh ions) oc talaie aide Wailea’ atemeueraisie's « Wists @: sea Sieseldasbeiraeiene's —500 max volts 
ERIE ST ACT Re CTRICMINGT oc 5, coSieeateTale) ead teva ajale onsya-60%,6 lelin este vaessha innm ave e ienudlronane 350 max ma 
EN ceaCaRLTT ha SOL DCC TUR RE CONT DN AC See Neds se co wataaty Ua jaded sl ade? Sites’ s testasehisl ities heb Mweslago Ub Fa.-a ga asst 20 max ma 
ELD SACL ED weed Pt tage ot a Pe ie ede Wie ee ain aaly dey d fester ste surto totn anelese joy suesine oioty 1250 max watts 
TRIN ce Maer Ul Tats. © cat tra Tiaicuoln sc alee olinttatatitions. ©, sual eho alee aie o sayetmidap'eaeas ese tne rer 35 max watts 
BEATE ISATE A TLON... cebsc ca apt, © tsa e aiskand tess antmielenele anstene Gaerone ate geiee is onal ste ecole 250 max watts 


° Averaged over any audio-frequency cycle of sine-wave form. 
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RCA Transmitting Tubes 


BEAM POWER TUBE e 


Small, sturdy, glass-octal heater- 
6] 59 cathode type used as af power ampli- c 

fier and modulator and as rf power 

amplifier and oscillator. May be used K 

with full input up to 60 Mc and’with H H 
reduced input up to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 
20 watts, ICAS 25 watts. OUTLINE 17, Outlines Section. Heater volts, 26.5; am- 
peres, 0.3. Except for heater rating, this type is identical with type 6146. 


POWER TRIODE 


Compact forced-air-cooled heater- 

616] cathode type having integral radiator 

used as rf power amplifier and oscilla- 

tor and as frequency multiplier. Coax- 

ial terminal arrangement facilitates 

use in cathode-drive circuits of the coaxial-cylinder type. May be used with full 

input up to 900 Me and with reduced input up to 2000 Me. Class C Telegraphy 
maximum CCS plate dissipation, 250 watts. 


HEATER VOLTAGE (AC/DC) :° 


GR PELE TUT Si eM Nica SPIE Nt MER OE Nee Gate Oe Na I ak ne J AR RS as 6.30 volts 
ES CT le CF age. lle tae OAS Rel ORS IN Rede a ai ag xn Pah os AERTS See 6.9 ‘volts 
PrUAMS (rapes. (25 G 16,.8- VOLES) 9. oo cn.8 ve ac sein ao OS cle ood 2 ie tewananl deine 3.4 amperes 
ME EEO ALON MEACTOR® ah, wit eic a eo ce «ase bie dca Ce RIES G2 Cia Gren oe PAE 
Direct INTERELECTRODE CAPACITANCES : 
GHALO plata, 3:70 ora eta eerie pete RRO eee oe ee PERE PRS Ser re 6 put 
icrid torwathode and heatorses. sae aac oe eee ce eos coe Se ee Te ppt 
ipiatertercathodé-ang Heaters 7 bot tered eee: anes oe ae eae oe 0.22 ppt 


° Because the cathode is subjected to considerable back bombardment as the frequency s increased 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 

© Average heater voltage must be applied for a minimum period of one minute before the application 
of plate voltage. 

* Grid volts, -15; plate milliamperes, 250. 

> With external flat shield having minimum diameter of 714 inches located in plane of grid an 
and perpendicular to axis of tube. Shield is connected to grid terminal. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 


DG LPATH SV OLTAGE onl... oes.e00,6,< sails nabs cera SOM oy SRR dhol oe ane ata Sk epee URE IR NCCE 1300 max volts 
ICG RID NOL TAG Bee Maes i ct dave 5 sada ea on ae ie aie ae S —3800 max volts 
LDC RATE UR REN Tet gh6. cyl nics << gtk She a 210 max ma 
DOCG RID: CURREN Tic 6 o-oo a OU Skt ERE eee ee Oe ee ee See Rating Chart 
PTCA OLN PU gten Staite otek Teaco pcg rnrs cone apenas csp Senet RO Ee ae ee 270 max watts 
ELBA ISSIR AION: 2.3. Occ tpere siecaeoa nisl e Pau eae oe ta ace ee 167 max watts 
Typical Operation in Cathode-Drive Circuit: 600 Me 900 Me 

DOC Piste-to-GridsV oltage 3... cee at Ee oe 1400 1400 volts 
DG Cathode-to-Grid’ Voltage.xue = ay ee: a eee eee 150 150 volts 
Reak wn Carnode-to-Grid | VOltagelnaicesiae: ie ee acts erecta ae 200 200 volts 
GF Elater@urren ty, caus cok cette cel tnd, ere eee eee hae eed 210 : 210 ma 
DCyGrida Current CApprox.) ee, tak se sere oe ee 70 70 ma 
DrvershowernOutput, Anproxe a Oe ein) ee elon 70° T5¢ watts 
Output Circuit mmcieney: (Approx ies ocean see te ae Roam . 80 60 per cent 
WachulPowerOutput (Approx) ass. che ce eee ee 180 12038 watts 


"In this type of service, the 6161 can be modulated 100 per cent if the rf driver stage is also modulated 
100 per cent simultaneously. Care should be taken to insure that the driver-modulation and amplifier- 
modulation voltages are exactly in phase. 

“ This value includes 18 watts of circuit loss and 40 watts added: to plate input. 

¢ This value includes 23 watts of circuit loss and 40 watts added to plate input. 
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RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


PRO TESA CMR VOULAUE ce tics Miah, CAN Me Peres CU ele SP TRL Ties Ake . 1600 max volts 
PPO DA VOT AACE CS cle. vet ace See aes oh ke ie shad eeh ee -300 max volts 
DGS eae OURR ENTE IS Er. he cole co ARR Be OAR cae Cue Oe eek 250 max ma 
DO eG CURRIN Tcl cays w, cos be aegis fh orais Bye aie ae ns Eat eae RUBE et amt ied See Rating Chart 
PoE OBA SRE iret atcha x ayate sia 6.) stacaids aad haaiaGletoealS Meet Me OR eee ane 400 max watts 
a aE LONG oi ci Reo a 8G) raver: MOE Encle cL SPOON CUE Ts OH o hove « 250 max watts 
Typical Operation in Cathode-Drive Circuit: 600 Mc 900 Me 
PI GPIIOGE RO AaTIG, VOLT C606 oi) a tahsievs hte oe abs Wolarenteleldlatud als nls 1650 1650 volts 
PS sa DOUGtO-GTHs VOLLA ZO. 6 Dk. swleltiy voce ehelis ocd a Zavin 150 150 volts 

DUC OPIG PERISLOLD Of 2-2... ou. ote ane Ree ae a Gees Ca sis 3000 15000 ohms 
peak git Gathode-to-Grid Voltages ke... icsnsnoawes ope Ot uce es 200 200 volts 
1D) CebiaterGurnentaten cers i tkuetaio ceo eee See eae ia 250 250 ma 
DCrGmdsCurrent CA pprox.).cciaetad doc el aa okt Oe 50 10 ma 
DriverpeowerOuUtpUtsCADDTOX.). «1.5, cocic eccseetehivc cikeine cloeh cae 75° 80® watts 
Outpur Circuit fiticiency (A pprox,). o.2.. 00. bee enone 82 60 per cent 
UserulbbowerOutput (Approx. ssc cede ee ee Ae aoe 270 180 watts 
° This value includes 18 watts of circuit loss and 45 watts added to plate input. 
* This value includes 23 watts of circuit loss and 45 watts added to plate input. 

FREQUENCY MULTIPLIER—Class C 

Maximum CCS Ratings: 
PR IMR OLU RE es as eee eals silt waked P es oe wae SoCo CBee 1600 max volts 
LONE CRUE Dit ACS) 0 ton ot Cp tg at Ge eS Py a a -3800 maz volts 
sere DEC EEL RAIN Sie. ae AEE ILS «x chit o sued ates uaa « Lddentoaw ule te Sodas Ot 250 maz ma 
HDD OEE LACE EEN Teh ee Mins ackanchtel ei tones te liner oe Rie Ry aw Rha eee ee ated See Rating Chart 
A LEMENE Ul Deemer ce eee ee coe oe ne ee ee eee ee Ae 400 maz watts 
PAE MEA ISLE A LEON «oP. ol afgthet we, she eel Lotte Cirtlce Pad eer es ots pee 250 max watts 
Typical Operation as Doubler in Cathode-Drive Circuit: 600 Me 900 Mc 
DOE iateto-Grid Voltage) 2) is ic.G cae cea cen Gewedwce ear as 1760 =1675 volts 
ldCiCathode=to-Grid: Voltage. :)54.46 Si. ae. oneal eee es 260 gaye volts 

rommpesrthod Gr Gsistor. Of bi op Atas uasersvates anced eine averce ote 860 645 ohms 
Peak RF Cathode-to-Grid Voltage....... Aes SOO Bee 300 300 volts 
ID CRE eRe UrLen terete tito os a ttais ic Gees hee 250 250 ma 
1 Ci Gridse@ urrent CA pproxs). anaes mete eld a Bae elee 50 7Al ma 
Driver Power’Output (Approx.) @: . e564 ova. s ven ocecles sles 125 100 watts 
Outpuce Circus thicieney, (A pproxs) a. os... 0.00 s dees cs echo 90 80 per cent 
Usetul Power, Output CApprox.) ‘sissies: sisics's ole a loa w Sei ore ee 180 140 _ watts 


@ Approximate total driving power required. A portion of this power appears in the plate circuit. 


AVERAGE CHARACTERISTICS 


TYPE 6161 
1.8 E-=6.3 VOLTS 


PLATE (1b) oR GRID (Ic) AMPERES 


04 


. 1600 
PLATE-TO-GRID VOLTS 


92CL~-77TITI 
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RCA Transmitting Tubes 


RATING CHART 


TYPE 616} Be Pt I ie Reta 
Ee Ba ee 

Pec oct coy ea aan eee Ces an 
=H 


GRID MILLIAMPERES 


0. 400 800 1200 1600 2000 


OPERATING FREQUENCY — Mc 
92CM—-8321T 


OPERATING CONSIDERATIONS 


Type 6161 may be operated in any position. OUTLINE 89, Outlines Section. 

For operation at 1200 Me, plate voltage and plate input should be reduced to 
80 per cent of maximum ratings; at 1400 Me, to 71 per cent; at 1650 Me, to 62.5 
per cent; at 2000 Me, to 62.5 per cent. 

A minimum air flow of 16 cubic feet per minute should be directed by a blower 
through the radiator toward the bulb and the grid terminal when the 6161 is oper- 
ated at maximum rated dissipation. Air flow should start before and continue dur- 
ing the application of any voltages to the 6161. Maximum temperatures; radiator 
(measured on core at end adjacent to plate ring), 180°C; grid terminal, 150°C; 
cathode terminal, 150°C; plate, grid, and cathode seals, 150°C. 

The 6161 supersedes the 5588 for new equipment design. 


Pp 
UHF DIODE 
Small, sturdy, pencil type used in 
6] 7 3 pulse-detection and pulse-power-meas- 
uring service at frequencies up to 3300 
Me. Type 6173 may be operated in any . Z 
position. OUTLINE 69, Outlines Section. 
STA TER VOLTAGE CAG) DO) se oth Boe eres SernOe oe ois 1 al pitioe Rien ene al eee 6.3 volts 
VWEATER ‘CURRENT. So oh eo re ee Te ne TS Fe ee ee 0.135 ampere 
RESONANT BeROUENGCY (Apprexaieieel Woe Ue See he SL ee OS eee MS 1600 Me 
DIREcT INTERELECTRODE CAPACITANCE (Approx. ye 
Plate.to cathode <7: obo See ae ee ee oe ee ee pba! ppt 
TERMINAL TEMPERATURE (Plate and cathode)...........2.0 ccs ac cnccecs 175 max fF 
PULSE-DETECTION and PULSE-PO WER-MEASURING SERVICET 
Maximum Ratings: For altitudes up to 10,000 feet 
PRAK INVERSE LAH MODTAGE 8.8 pes aleerditos cis beat ecb ee eae ee Bie 1000 max volts 
PRAX PULSHIREATE VOLTAGE .'s. 1. ehh ees bene Be a a eee 150 max volts 
PSRAK/(PUSHE POAT CURRENTS. fcc casks ek Oe a an eid as se ee lmax ampere 
DG: PLATH, CURRENT 5%. 3c). balac Bik 2 Acbotsicds borate bk Belo bers olny ate ie eee 1 max ma 
PEAK HEATER-CATHODE VOLTAGE: . 
Heater-negative with respeet to-cathode.....c4 6 es eee ee ON Saree ee we 90 max volts 
Heater positive with respect-to cathode. os i400. 6k ce hea Shakes ka 90 max volts 
HALF- WAVE RECTIFIER © 
Maximum Ratings: For altitudes up to 100,000 feet 
PRAK INVERSE PLATE ViGLOAGES 2. aimtce slalgnb © bkic OM oe Ss ea ees eee 375 max volts 
PRAK PLATE CURRENT 3) onde oot ga be Oakes ee oes ak Pe oe Oe ee eee 50 max ma 
Hot-SWITCHING TRANSIENT PLATE CURRENT:° 
For deration of-0.2 second maximum". hake eee eee eee 250 max ma 
DC Oererntt CUBRENT. oko ka as Bae eee bee Ce ee 5.5 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathod@. . nL. 6... ssa ts wee tee 90 max volts 
Heater positive with xespect to cathode. <.. 9. ce te. « ¢ slloses use 90 max volts 


{ In this class of service, the heater should be allowed to warm up fora minimum of 60 seconds before 
plate voltage is applied in order to allow the cathode to reach normal operating temperature and to be 
able to supply the high peak plate currents encountered in this class of service. 

° A minimum plate-load impedance (including the source impedance) of 300 ohms is required to limit 
the nah eat transient plate current and thereby prevent damage to the tube when the plate vol- 
tage is applied. 
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OPERATING CONSIDERATIONS 


Connections to the cathode terminal and the plate terminal should be made by 
flexible spring contacts only. The connectors must make firm, large-surface contact, 
yet must be sufficiently flexible so that no part of the tube is subjected to strain. 
Unless this recommendation is observed, the glass-to-metal seals may be damaged. 

The heater leads should not be soldered to the circuit elements. The heat of the 
soldering operation may crack the glass seals of the heater leads and damage the tube. 

The Pulse Rating Chart represents graphically the relationships between pulse 
duration, pulse-repetition rate, and peak-pulse plate current. This chart provides 
a wide choice of operating parameters within the tube’s ratings. Dotted boundary 
line ABC is the locus of the maximum peak-pulse-plate-current values for various 
pulse durations. When two of the three parameters shown are known, the maximum 
allowable value of the third parameter can be selected from the chart. For example, 
if an application requires a 1-microsecond pulse and a pulse-repetition rate of 1000 
pulses per second, the maximum allowable peak-pulse plate current is 1 ampere. 
Since the pulse-repetition rate of 1000 is a maximum value for a pulse duration of 1 
microsecond, it follows that any pulse-repetition rate up to 1000 may be used under 
these conditions. If a longer pulse duration is required, e.g., 1.5 microseconds, and 
the same pulse-repetition rate of 1000 is required, the maximum allowable peak- 
pulse plate current is 0.67 ampere. 

In applications where groups of pulses are employed, the total pulse duration 
of the individual pulses in any one group may be determined and treated as the 
pulse duration of the group as a single wide pulse. 


AVERAGE PLATE CHARACTERISTIC 
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AVERAGE PLATE CHARACTERISTICS 
TYPE 6173 
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BEAM POWER TUBE 


Ceramic-metal, forced-air cooled, 

él 81 heater-cathode type used as an rf power 

amplifier and oscillator. May be used 

with full input up to 200 Me. Class C 

Telegraphy maximum plate dissipa- 

pation, CCS 2000 watts; must be operated in vertical position, either end up. OUT- 

LINE 92, Outlines Section. Air flow must be adequate to limit the radiator-core and 

the terminal temperatures to their specified maximum values. Heater power, plate 
power, and air flow may be removed simultaneously. 


HBATER ‘VOLTAGES (AGCTDC) oes tne ok ce ere ene a pee cea a ie ee i go a 120 max volts 
Heater CURRENT (At £20 votts)O 2: APs 7 eae oles ee AG ee ae ee ere 1.6 amperes 
MINIMUM HeatTinesTaMn(At at? volts) hist 5). aciesh Ualewinoeeen ele. ego uaa 5 minutes 
Mu-FACTOR: Grid: No.2 torGridiNor! Sie ei hee a ee et ff 
Direct INTERELECTRODE CAPACITANCES: 
Guid Wal dommlateoie so 2g 5's estas vee Betas yee ioe Ae wnclg A pete dares 0.40 max ppt 
Grid Ne-l- to: cathode augneater 4. crn. c2.. baths eis os Sine otis oe ela 46 pf 
Plate to éalLnode ana heater en’. RS sok s fase ee ree Diet eine che eee atone 0.10 max ppt 
GrideN oA -toverid Ne :2ow' sh Ae ees eels ae se ee oe rises 50 pp 
Tid (NO. 2: GO DIA be a Beate acai, oy eh Ate Baie aiaks) sas op aE eres Net a ater tal a 22 ppt 
Grid No: Z2toexenode an neauer se tere ie a eee acter cae = eiat eee aera 4.4 max ppt 
RADIATOR TEMPERATURE (Measured on core at end adjacent to plate- 
teftiminal Tange) seta 5. tebe 5 oe a tie hone ier sremc ices isaemarina 180 max bd & 
SEAL AND TERMINAL TEMPERATURE: 
Cathode; heater, grid No:1,/grid No.2; and plate... 2.13.25... 90 sss ses 180 max 2C 


t Because the cathode is subjected to considerable back bombardment as the frequency is increased, 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 


° With external flat metal shield having a diameter of 8 inches and center hole approximately 3-7/16 
inches in diameter. Shield is located in plane of the grid-No.2 terminal, perpendicular to the tube axis, 
and is connected to grid-No.2 terminal. . : 


* Same as preceding, except that center hole has diameter of approximately 3 inches, and shield is con- 
nected to grid-No.1 terminal. 


° For plate volts, 1000; grid-No.2 volts, 400; plate amperes, 1. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 


DG.RLATE: VOLTAGE ees. . Nels foeka OSk cin 5 Beee sree Gera ena. ors a ara RO eer 1600 max volts 
DC GRID-NO.2 VOLBAGE s aioe dipietenn slaw tae OEM Sieges Saaviat ora, Sia Scene Cea aetna 400 max volts 
DGC: GRIDAN O21: V OITA GE Fer icpks Shoes cierto aebyece aie als cis Seale -a) F Sree oc a ae —300 max volts 
DC PEATE CURRENT arf hate a eee aes So Ae ova ie ce whe ew (0, 5 EER art a 1.05 max amperes 
DC*GRID-IN OFF CURRENT oie ov ooo cits is fe 5 ck be Sie So opto eis sue nie 3 oan eee oe 0.2max ampere 
PU ATILNP UTS See ete 3 ora eer eee coke aioe BIA Ss See e a awe teh 0s a SO a 1650 max watts 
GRID-N 0.2 INPUPS foe Ts Dae sete ae eee oa eee eo elena och ah Se Eee eR, ae oe 25 max watts 
PLATE DISSIPATION® | Scie Dak DE ds Vee ic Bee Fs Os hele eee ee 1300 max - watts 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


EDC Pirate OL BAGH os 3 ai aided S She tetas pence dk oe ee ere ee ee 2000 mar volts 
DC: GRip=-NOF VOUTAGE HA eee ad cee paises cares, Dane ea a eee 500 mex volts 
DG GRID- NOs AViIDE TAGE 3 58. See os os aon ee ee ee ee ee —300 max volts 
DC Pian (CURRENTS de cocoate chaste anon cov i Set oss kl once hatches Mudie he 1.25 max amperes 
DCAGRID-NO.1 CURRENT: Gis Sto ele erate Ros oe rai po itahe oon Ghee coche eee ae 0.2max ampere 
PLATE INPUT | 6) os5 0 Se Ri, « Setar pais oes erates: as eta cies saree ee ene = st 2500 max watts 
EERIBONO.2 ENPUT oat. oc coo oe tela bb ala Oe wee he © © DEO oe eae ee 40 max watts 
PUA TH ADISSIPA TRON Sto) ates Betgict Miale oe oyc he, Coe te eit woe eer ae ee ae 2000 maz watts 

P 2 


MEDIUM-MU TRIODE 


6 26 3 Pencil-type tubes having integral i 
radiator; used as rf power amplifier 


6 ? 6 3 A and oscillator in mobile equipment and K 
in aircraft transmitters at altitudes up 


to 60,000 feet without pressurized 
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Technical Data 


chambers. The 6263A is used in applications requiring dependable performance 
under severe environmental conditions. The 6263A is unilaterally interchangeable 
with the 6263. Tubes may be used with full input up to 500 Me and with reduced 
input up to 1700 Me. Class C Telegraphy maximum plate dissipation, CCS 8 
watts, ICAS 13 watts. 


HEATER VOLTAGE (AC/DC): 


Wndentransmittine conditions. 2.2. << ees 0.0 «0.0 8 jn 870 oie me o's «lore siehee 6.0 volts 
rel cers tar =D VACONGIGTONS 2-0 ciave rere e's «ore sig aul) hele vive le leuesahe esau aier site leita 6.3 max volts 
ELBA PERC WUE IN pelbtO > OAVOLESI cas .c oc ce era wind Whe easnaece lene Mi aisles ausie © oe 018 0.280 ampere 
RICANS COMNDUG TANCE iy. n. ieen total tueles cra Sietlers Cabs fosilde mesclaahecuas lousesuent)-onarens syevete 7000 pmbhos 
PARKIN STEN NGUACDT ED NUE EAC OR cule, core carcne fare)» o: alee Gist bel sigholecere. sheisusie sue Cheaste\e 8 shar otes &s 6 27 
DirEcT INTERELECTRODES CAPACITANCES (Without external shield): 
ACUTE UCC RMI Re cece oe CMMere ayers © Wharclsfea.chehe can iatet sMeperenetpinrs) soiree sue-e tet put 
Crate atHOUe ANG NEALOL Ade cas teene wy a oles sie) Stole bieteneatel sileple Vole Malet s scvbe 2 2.8 put 
Pilate toreathoderand- Deater gaa es 05 ere hus suede choun ollapla sianed emai suels evento 6celle 0.08 max pop 
} UNGOMUNGOATR EL EMER ATU Esra ty cateias state « a: afer) soeeaalia 21s) qua oneAlle boule olssuierelte hrc 40 max Gy 
PLATE-TERMINAL TEMPERATURE (Measured at plate terminal) ............ 175 maa &C 


* Plate volts, 200; plate milliamperes, 27. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
For altitudes up to 60,000 feet 


Maximum Ratings: CCS ICAS 
NE) GP TRACT EAN OVTE TN GIR) A cho ay oi tu ay eicile! Si:slisifensio ee, enok oe) she “Siekasleuan® xs a9 330 max 400 max volts 
DO RTI EN CO TNC Beet. ns cies ciate societies ‘ers: Slane o oll eial ale. fice. ess —100 max —100 max volts 
GPP OMRRENT fo ose coos ae ane c cere oo chee 's pheladeeledear ews 40 max 55 max ma 
IP GEG RIDE OC URREINTER  ceetstvarhcussucielcteteumen 5 eee rn on ein cae 25 max 25 max ma 
DG MOATHO DE OURREINT cue jensi sere) 400 © specie +0 le @ aoelale w qilene wie graye 55 max 70 maa ma 
PATE NTE UTM (GOLGO AD) astro ao ieltees 0 oe sialon oN dalatn rete fleltn> siolleteilomeyc 13.2 max 22 max watts 
PT ARE ISS TMATITON sewers Se ue oe et eoase re CaaS ele Waralione ere Gere 8 max 13 maz watts 
PEAK HBATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.........-....... 50 max 50 max volts 
Heater positive with respect to cathode..............+... 50 maa 50 max volts 


° CCS plate input 6263, 13 max watts. 


Typical Operation as Oscillator in Cathode-Drive Circuit: 
500 Me 1700 Me 500 Me 


GCS CGS ICAS 
WG Ee late=co-Gride@ViOltageas oo eicio o deua es © aeee ote oles 330 270 385 volts 
1G. Gathode-to-GridsV oltagen, Jos cj cae een mae 30 20 35 volts 
TONG) TER en CRS YS Bs as a alc Saito Dice olen inchs OiaionoIbe 35 40 40 ma 
WO GriduG@urrents(AMprox.))). oc -cs oss ene Se cele itil 9 14 ma 
setul Power Output Approx.) %o. 00. sees nce ae. 5 0:9 7 watts 
Typical Operation as RF Power Amplifier in Cathode-Drive Circuit at 500 Me: 
CCS ICAS 

Ger late-tO-GTid ViOlta@elosey cites cess chs-a.0 ehovaie alle sMEeie fofetel at or are 348 408 volts 
WG Gathode-to-Grids Voltage ms . c, orelaveucie sletenelone esctale laters ss shel 48 58 volts 
MGB RNATE CUTTOTI EER 2 cr ore e see acoaaa nance ankay a) kejcattoniancr an 0ie Leite gut owos'e| he gpime ei 35 40 ma 
DC Grids Gurrent CA pprox:)’. Oe estar oe ce evole'e @ oie sels oe ole oe 13 15 ma 
Driver Power Output (Approx.)... 0... cece eee e cere eenee Dine 3 waits 
Useful Power Output (APprox:)...... cece eee seer wre rcvave a 10° watts 


Maximum Circuit Values: 
Ceri = Olt CUIGHECSISCANICE 5 lenis oc 0) epererstattfer sieve w 9) siisliel cloves s78 16 lens 0.1 max 0.1 maz megohm 


PLATE-MODULATED RF POWER AMPLIFIER— Class C Telephony 
For altitudes up to 60,000 feet 


Maximum Ratings: GGS ICAS 
NOAA OT TA GEIS oie cin soa sila e lejlal el sheycievous sialere, Webs oie's, «lags 275 max 330 max volts 
GRC RTD EV OLTAGEe © seeichare piel ol ote elexs fe oeleis) oe. 9) cle cle is)e 00 0 4 eh sxsrislc —100 maa -100 max volts 
TOeP UATE! CURRENT. « scscls odie ae Gite ee ole eco smeleitie vine oe 33 max 46 max ma 
GLE Ri CURRENT tani tte che cic lr e diac o cletelene elsvsupiorele ia o's eel eilorensie 25 max 25 max ma 
DGLOATHODE CURRENT ic cfs oo.0 vise icicle 51s os olels se ce Cu eieels 50 max 60 max ma 
DTA TET ALTE? LIE Ee es aaa la ntialin' iol parla “ehtaiai, Gio; ough sliasie)sexe od love ene a) sKOue 9 max 15 max watts 
CATH DISSIPATION He cc ors «rs i sisls's s/eas o> eansiee ele em ieiein's a's 6 ‘ 5.5 max 9 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.........+.seeee 50 maa 50 max volts 
Heater positive with respect to cathode. .....sserererers 50 max 50 maz volts 


RCA Transmitting Tubes — 


Typical Operation in Cathode-Drive Circuit at 500 Mc: 


GCs ICAS 
DC Blate-to-Gud Voltages. o.08 soniteee he a ee eee ee eieiaie ee 317 372 volts 
DCiGathode-to-Grid| Voltages s..0'0's eee aus hE renee ee 42 52 volts 
DC Pilate Currents rs ac eee eee ee ee es eee 35 35 ma 
DG. Grid-Currenti( Approx.) - > ssc eon 6 ee ae eee 13 12 ma 
Driver: Power: Output (Approx:)a.. ses. eae ee Sees eee eile 2 2.4 watts 
Useful. Power Output ‘(A pprox) 20+ 3 ote cee eis fn x7" 8° watts 


Maximum Circuit Values: 
Grid-Ciscuit Resista nee? os cicisa aeis wate cha ete dearer io en ae eye 0.1 max 0.1 max megohm 


® From a grid resistor, or from a suitable combination of grid resistor and fixed supply or grid resistor 
and cathede resistor. : 

* This value of useful power is measured at load of output circuit having an efficiency of about 75 per 
cent. 


OPERATING CONSIDERATIONS 


Types 6263 and 6263A may be operated in any position. OUTLINE 72, Outlines 
Section. Cooling must be sufficient to limit the plate-terminal temperature to 175°C. 
In most applications, natural air-cooling will be adequate. When natural air circu- 
lation is not adequate, a small blower should be used to direct sufficient air through 
the radiator fins. 

To avoid possible tube damage, do not solder heater leads directly to circuit 
elements. The cathode should preferably be connected to one side of the heater. 
When the heater is not connected directly to the cathode, take care to keep the peak 
heater-cathode voltage within the maximum ratings. 


AVERAGE CHARACTERISTICS 


TYPE 6263,6253A 
© VOLTS 


Ey =6. 


PLATE (I) OR GRID (Ic) MILLIAMPERES 


206 
PLATE VOLTS 92CM-8103T 


Pp 
MEDIUM-MU TRIODE 

6264 Pencil-type tubes having integral < 

62 & 4 A radiator; used as rf power amplifier 
and oscillator and as frequency multi- ss 

plier in mobile equipment and in air- 

craft transmitters at altitudes up to 
60,000 feet without pressurized chambers and under severe vibration conditions. 
May be used with full input up to 500 Mc and with reduced input up to 1700 Mc. 
Class C Telegraphy maximum plate dissipation, CCS 8 watts, ICAS 13 watts. The 
6264A may be operated in any position. OUTLINE72, Outlines Section. For otherconsid- 
erations refer to types 6263 and 6263A. The 6264 is a DISCONTINUED type 
listed for reference only. As a replacement, the 6264A is directly interchangeable. 


H He 
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HEATER VOLTAGE (AC/DC): 


Winder transmitting iCONCMILIONS(,.., «6:5, «, 6's, 6, 1.0 0:4, 015,08 oa oe, bie loam, Fe ae, 0, © 6 
MR GeTAS LANG MACON GULTONS a clic, sie. bee = in: nie slmreyeia lie cel bilo elelegs ie cilels\efaysiaeiy. « 6 6,.e as 6.3 max 
RASA ATION UAtO VOLCS) 2. so «3s 55.01 ore leila els cies clelete etels patchelle ses + 6 0.28 
SPAM TT TCA CONEPAC TORS tay, cists, cae ele 2ie io louicl.cl  ,s ie laueicedeiee foxeuena cgsqeanste: s Sister lete owiehe. 40 
EEE RAGAN SU OMUAINIICH etnies ce i datas cies ot ae Mehul aie! a’la\eiimaioretions Sislabahels unis ote talmnarmyatiel's lai > 6800 
Without With 
External External 
DIRECT INTERELECTRODE CAPACITANCES: Shield Shieldt 
EE ABET TCC ree etl ciie cated a NO te sea llp owe notcor Al: em: wi blemr yseuenionier wteviexel om Uates = Dard: 15 
CE TACUREORCE DIME ORE Aiello kin ish el iene fe ale alle SL eT Sse: aces ataslelayegeee els 2290 - 
Ee Ce Ba CALORIE ters ie le sagt eis sais sic alin e619) oiet etevec open ec Rile 0.07 max = 
PIC OMI Voor TIME TEC A DURE a) s,s bl veg oe. 5 0. Mier sLiaide en ohe Hii efae  euejle, the mal tiie 5) wifele 40 maz 
PLACE EMI NAT MP TRA T UREN, is cc bees o08 G's dice sueiahe. bce ele 6+ wbsieleie.w a. 6 4b 5 0. 175 max 


t A flat plate shield, 1-1/4 inches in diameter, located parallel to the plane of the grid flange and mid- 


way between the grid flange and the radiator plate terminal. The shield is tied to the cathode. 
* For de plate ma., 18.5; de plate volts, 200. 


RF POWER AMPLIFIER AND OSCILLATOR—Ciass C Telegraphy 


For altitudes up to 60,000 feet 


Maximum Ratings: relers: ICAS 
EY GF PSR aS ee ee ee eo Re i 330 max 400 max volts 
EG RID OV OU AGED ho). ol cha Incense Wess) 0 pris. 08 eatewegs. 3 ls coushin kelley ndbstaeae -100 max —100 max volts 
Gee CY EMCUIREGNT sie. A0ciln 5 salel stettvusae, Stevsslleisd. cis: bie oi.6i ono 4 eee eiotaw ats el ne 40 max 55 max ma 
NDE RGR TD OU EOREIN Da fe, paths iis oho: covey ecauisi 6c Tew sisal mids cheney alisiaah.oanionerroser erin! 25 max 25 max ma 
CROAT GD EOE EDING caiieeiest alc. 4 bdeys «ladelone.)s le\ceue a Spaialisne mcoumlnes oe soite 55 max 70 max ma 
AUC EN PART Meee. este) cvnss 8 ¢ cae ret maamanereg Fe GES Hn aera e Te BT olbpacte 13.2 max 22 max watts 
aA LE ET SSB IADION cae eS or oo eo ho cs, aus. 3) Smerhe lor oP. UR SGOT GME RON IAT eae 8 max 13 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.........-.++.4-- 50 max 50 max volts 

Heater positive with respect to cathode. ........+-+ee0ee 50 mex 50 max volts 
Typical Operation as Oscillator in Cathode-Drive Circuit: 

At 500 Me At 1700 Me 
CCS ICAS GCS 
DCarlate-to-GridsVoltage:. 2.4 i usec deewc es © ba terns 325 380 263 volts 
DC Gathade-to-Grid VOLMAGES. WV o.0s. inet maemu piney winice 25 30 13 volts 
A ate (OUTren tes. vinits © cietele teen ens 6 pisee-ovae us oy x 35 35 40 ma 
DOrGridscurrent (CA pPproxs), cae ter asl ac cheb ejeueny elie le al 13 13 ma 
Waefull Power Output (A pprows)h tio 0. oie wee eins 5 6 1 watts 
Typical Operation as RF Power Amplifier in Cathode-Drive Circuit at 500 Me: 
CCS ICAS 

TG Plate-to-GriGeViOlLAGC. ons cue te eqs lee e's. wiles 9 @ vase 6s 0 wee 0 tie 342 395 volts 
HG) Cathode-to-Gmd wVOltager se 5 oc acces bo 2 2,0 sloetn cneldhele wis 42 45 volts 
RDU TALEO UITTOI EE Mice ioe iaiekc wily Oiletels Stalalet Sletete oie.a/aps. elle) o'emeie 35 40 ma 
Wee ridu@urrentsCAMpPrOX.) milous vioiieielsrsyatsyecetelole lolol nies aoe viays. » 13 15 ma 
Driver Power Output-(Approx.).. 2... cs cee ce ree ever escees 4. 3 watts 
Useful Power OUtput(A PProx.) ve oe sis erence a esie veces « (ees) 10 watts 
Maximum Circuit Values: 
Grit Cir CuitAVCSIStalCe aay sis wie sie ale 6 cielo ele sup oier Savarese es stii6 0.1 max 0.1 max megohm 


FREQUENCY MULTIPLIER 


For altitudes up to 60,000 feet 


Maximum Ratings: ccs ICAS 
HG PTCA PE VOL DAGR ol. 5) alates List ene cells oo OE ol ciel lel ol oie Be Wis @ Spe dishals ¢ 300 max 350 max 
TAGUGRID: VOLTAGH os of toy ciel aie celts e 01e ees dlahL» ilenehd elplopeere —125 max —140 max 
PICO TATE OURRENT sys Ck clcces vie Siew sale ote e 2 mao ee bie 33 max 45 max 
OREN COLTER EIN Dose alc one. syerdips ous o pid ole ip ions wie pouieis isle satay is 25 max 25 max 
PCG ATHODE CURRENT cies soe cited crete hieleip 8 6 ai ewe t ti fellen gl & eee 45 max 55 max 
eae EPOLONT ERLE S, Saeeie ah lovs dias coons ie SuUMEsAleetaetene ra sleeeus) aie) = hue Wg olelyete ats 9.9 max 15.9 max 
PEAT ELD ISAT AT EON picttencin 6 ara ide» Sie ab eianer ocpietn nent. wile cram siete 6 win 6 max 9.5 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ..........+5055 50 maz 50 max 

Heater positive with respect to cathode. ........-.-- pets 50 max 50 max 


Typical Operation as Tripler to 510 Mc in Cathode-Drive Circuit: 


CCS ICAS 
DC Plate-to-Grid Voltage. .......+6.0+. etciod arawattarabe hentia aus: ike 410 472 
DC Cathode-to-Grid Voltage’... ...cccccevesscercersesves ; 110 122 
WAN IP i Ce OUITLONE . carota bok slo erw ase ol sieeve siete Gene ieieline web ohelak. exe - 26 36.5 
DC Grid Current (Approx.).......ccecerereerereccccees ite 4.1 5.8 
Driver Power Output (ApproX.)...-.- sere e eee eweweese A al gictose 2215 4.5 
Useful Power Output (Approx.)".....-..00. aid Palate wines ow islnis PARE 3.4 
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RCA Transmitting Tubes _ en 


Maximum Circuit Values: 
Grid-Gireuit: Resistance <a o6.:. 555) <1 ccorenet anetene |." a¥-0 oh WeeeEeentclchetet stan 0.1 max 0.1 max megohm 


° From a grid resistor, or from a suitable combination of grid resistor and fixed supply or grid resistor 
and cathode resistor. 
* This value of useful power is measured at load of output circuit having an efficiency of about 75 percent. 


AVERAGE CHARACTERISTICS 


TYPE 6264, 6264A 
E,=6 VOLTS 


PLATE (I,) OR GRID (Ic) MILLIAMPERES 


per a 


PLATE VOLTS 


| 
i 


BEAM POWER TUBE 


Heater-cathode type used as rec- 

6 y) 9 3 tangular-wave pulse modulator. Rated 

for service with duty factors up to 0.1 

ata maximum averaging time of 10,000 

microseconds. Rectangular-Wave 

Modulator maximum plate dissipation, 10 watts. Requires Octal socket and may be 
operated in any position. OUTLINE 17, Outlines Section. Plate shows no color when 
tube is operated at maximum CCS ratings. 


HMATHR VOLTAGE (AC/DC)... 5 s.2. a celebs eistetee ee Bees SS toe ae e 6.3 volts 
HATER, CORRENT i y.aars, | os stom ete stare tagsincs oisne haap aide = ala 01,6. tp Sregehsy oteks tare es g Way 2 amperes 
TLRANSGONDUGTAMCES Stgcus 0 1. 1c 5 8t te acc etnies omens ionens tales capelO ar muellel oe Iter edereceke 7000 pumhos — 
AiU-F ACTOR, Grid) No-2.to,Grid No.1 eee o os te tie nla evan ee eee 4.5 
DirEcT INTERELECTRODE CAPACITANCES: 
Grid No.8 Gol plate re tence eters Baie eee le ee NE ee oes ere ie 0.24 max ppt 
Grid No.1 to cathode, grid No.3, grid No.2, internal shield, base sleeve, 
ANGUeA LET ieaces ota Nees Do wie SH SEI cu nea ee ae ob tine eee 13 ppt 
Plate to cathode, grid No.3, grid No.2, internal shield, base sleeve, and 
CA COT EELS Tren re OL oS ooo ae eer en ep re ace ees 8.5 ppt 


* Plate and grid-No.2 volts, 200; plate milliamperes, 100. 


MODULATOR—Rectangular-Wave Modulation 


Maximum and Minimum CCS Ratings: 
For Duty Factor® up to 0.003 
and Maximum Averaging Time of 10,000 Microseconds in Any Interval 


DC PLATE-SUPPLY VOLTAGE’,....... Pa Ee See 2000 max 3500 max volts 
INSTANTANEOUS ELATH VOLTAGH®. oo 0c.scsceceue ss one 2300 max 4000 max volts 
DG°"GRID-NG.2 SUPPLY ViGUTAGE? +). <e et ot cic ee eee 500 max 200 max volts 
A {-300 max -300 max volts 
DC Grip-No.1 SUPPLY VOLTAGE“ ....... tecnee oeses | 250 min 180 pan solta 
GRID-No.1 VOLTAGE: 
Instantaneous Negative Value.......... Be as ete 400 max 400 max volts 
Peak Positive Values. .\.chac oh. ha aie rae Ne ee 100 max 100 maz volts 


Technical Data 


PEAK PLATE CURRENT....... POR ete onne eas ate, withers 3° max 34 max amperes 
PEAK. GRID-N0O.2 CURRENT. 2... 0066505 PS On TAO ae ‘ 0.75 max 0.75 max ampere 
PHAIOGRIDEING:1 CURRENT... occ eect che ee Petite csethe O200 an 0.5 maz ampere 
PRAM ME NPIST Ge Mee els se a wel hoy ewes Bamerare aiererate 80 max 80 max watts 
RrE TED) SRe LIES Eatin Ue tot, qld tec oiducsopelie a pte) < tmnretes 1.75 maz 1.75 max watts 
IGRI OLE UNPIID of onion 6 awe iarei vide e «1 CES RA ck tee 0.5 max 0.5 max watt 
PUA BML ISSTEAMION O) tls ceccg cs cic 6 Wacevenerels w sive Cite Weenie 7 max 10 max watts 
PEAK HEATER-CATHODE VOLTAGE: ; 

Heater negative with respect to Cathode. ac f. cs cere 135 max 135 max volts 

Heater positive with respect to cathode......... Ree 135 max 135 max volts 
BULB TEMPERATURE (At hottest point).............4- 175 max 175 max &G 


iy Duty factor is defined as the ON time in microseconds divided by 10,000 microseconds. ON time 
for this tube is defined as the sum of the durations of all the individual pulses which occur during any 
10,000-microsecond interval. Pulse duration is defined as the time interval between the two points on 
the pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is defined 
as the maximum value of a smooth curve through the average of the fluctuations over the top portion 
of the pulse. 

. wor tube protection, it is essential that sufficient resistance be used in the plate-supply circuit, the 
grid-No.-2 supply circuit, and the grid-No.1-supply circuit so that the short-circuit current is limited to 
0.5 ampere in each circuit. 

*® This value is approximately 115 per cent of the maximum dc plate-supply voltage. 

*¥For higher duty factors, the peak plate current must be reduced. The maximum rated current for a 
duty factor of 1.0 is 0.2 ampere. 


4 Averaged over any interval not exceeding 10,000 microseconds. Care should be used in determining 
the plate dissipation. A calculated value based on rectangular pulse can be considerably in error when 
the actual pulses have a finite rise and fall time. Plate dissipation should preferably be determined by 
measuring the bulb temperature under actual operating conditions; then, with the tube in the same 
socket and under the same ambient-temperature conditions, apply to the tube sufficient de input to 
obtain the same bulb temperature. This value of de input is a measure of the plate dissipation. 


POWER TRIODE 


Compact liquid-and-forced-air-cooled type 
having heater cathode; used as af power ampli- 
fier and modulator, as rf power amplifier and os- 
cillator, and as frequency multiplier at frequen- 6383 
cies up to 2800 Me. Coaxial terminal arrange- 
ment facilitates use in cathode-drive circuits of 
the coaxial-cylinder type. Maximum over-all 
length, 4-9 /32 inches; maximum diameter, 1.760 
inches. Heater volts (ac/de), 6.3; amperes, 3.4; 
amplification factor, 25. Direct interelectrode capacitances: grid to plate, 6 uyf; grid to cathode and 
heater, 11 pyf; plate to cathode and heater (with external flat shield in plane of grid terminal), 0.19 yuf. 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: de plate volts, 1500 max; 
de grid volts, -300 maz; de plate ma., 400 max; de grid ma. (up to 900 Mc), 75 maz; plate input, 600 
max watts; plate dissipation, 600 max watts. The 6383 is a DISCONTINUED type listed for reference 
only. As a replacement, the 6161 is a similar type, although not directly interchangeable. 


BEAM POWER TUBE 


Nine-pin miniature heater-cath- 
ode type used as rf power amplifier 6417 
and oscillator and as frequency mul- 

tiplier. May be used with full input up 

to 50 Me. Class C Telegraphy maxi- 

mum plate dissipation, CCS 12 watts, ICAS 138.5 watts. Requires Noval nine- 
contact socket and may be operated in any position. OUTLINE 9, Outlines Section. 
Heater volts (ac/dc), 12.6; amperes, 0.875. Except for heater ratings, the 6417 is 
identical with type 5768. 


K,G3,1S 


TWIN BEAM POWER TUBE 


Small, sturdy, heater-cathodetype 
used as af power amplifier and modu- 
lator, as push-pull rf power amplifier 65 24 
and oscillator, and as frequency tripler. 
May be used with full input up to 100 
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Mc and with reduced input up to 470 Mc. Class C Telegraphy maximum plate 
dissipation (per tube), CCS 20 watts, ICAS 25 watts. Requires Septar seven-contact 
socket and may be operated in any position. OUTLINE 14, Outlines Section. Some 
forced-air cooling may be required to prevent exceeding the maximum bulb-tem- 
perature rating. Plates show no color when tube is operated at maximum CCS or 
ICAS ratings. 


HBATER VOUTAGE (AC/DC). J... . 2 a ee at anaicts ke s EHS ee 6.3 volts 
HEATER CURRENTS 6 85s cat te Cea aes ae ae lose le be ae ee Loo amperes 
TRANSCONDUCTANCH (ach nit) Sa. eee oe wien signe Saxe aioe whole aioe 4500 pmhos 
Mu-Factor, Grid No.2 to Grid No.1 (Bach unit)*. .......36..cccccccee 8.5 
DiREcCT INTERELECTRODE CAPACITANCES (Each unit): 
GridijNo.1 stocpla tea eat oe eee ears ore arses a Ae asin: sicieeieaere 0.11 mex ppt 
Grid No.1 to cathode, grid No.3, internal shield, grid No.2 (pins 1 and 7), 
BUA BEATE ssn de OE oe eee a ae aley 2 oe ae ears f ppt 
Plate to cathode, grid No.3, internal shield, grid No.2 (pins 1 and 7), and 
Heater eee a ee ee ee ee ee ad Se arian Ni tna ene ee 3.4 put 
BULB TEMPERATURE (At hottest point). 210 max °C 
* Plate and grid-No.2 volts, 200; plate Tuillinaiperes: 50. 
PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 
Values are on a per-tube basis 
Maximum Ratings: CCS ICAS 
DC PLATES VOETAGH. cae. a sc.- wichate ciel cia ce ate orcas 400 max 500 max volts 
DG GRID=NOS2 VOETAGE. 2. chic cisiecs «cee crests ae teleisicie oe 300 max 300 max volts 
DC, GRID-NO:2 SUPPLY VOLTAGH. © 2 )..cc soe cats ce cos ee 400 max 400 max volts 
IDC" GRID NOsbs VOLTA GEietc ccs oie. c crests lose easretoieie oie iene —200 max —200 max volts 
PO CPLA TM CMIRE ENT? So sicces chcue oie ae oroael Ai ca cletarc oon 125 max 125 max ma 
DG GRIDSN OT GCOBRENT 6 oi sieeve w jalsielers ale cones ate uete elena erste 4 max 4 max ma 
PEATIUENP UT wa citer s «ob sere miiche lene @ nd a ciuls See aia lene. eraats 45 max 55 max watts 
Geyp-NO OS INPUTs cere ice alles «can oe se eee eee Ree 2 max 2 maz watts 
PLATE DISSIPATION 3 15/22. cone cle eel ees © a bind eineeee re anton 13.5 max 16.7 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............ 135 maz. 135 maz volts 
Heater positive with respect to cathode............ 135 max 135 maz . volts 
Maximum Circuit Values (CCS or ICAS conditions): 
Grid-Naal-tarentt Resistance <.i-0.4005 25 is os @ aes Se ain Sete are dott Ones is ols 30000 max ohms 
PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
PUSH-PULL RF POWER AMPLIFIER— Class C FM Telephony 
Values are on a per-tube basis 
Maximum Ratings: CCS ICAS 
DC PLATE’ VOLTAGH I Se Aes cee DAE he oeoheis ion ige eeete hs 500 max 600 max volts 
DC GRID-AN 0.2 VOLTAGE 5 ZL AAS dala eh ialewis bhatt te aati 300 max 300 max volts 
DC. GRID-N 0.2) SUPPLY | VOLTAGE Ne a). cise oiece oe oes seas 400 max 400 max volts 
DGOGRID-N Go VOETAGE 42... ck once h sosee aio cals aie —200 max —200 max volts 
DE PEATRYCURRENT UN sc oc cake cs cin Gite otalore oratorio 150 max 150 max ma 
DC GRID-N OA ff CURRENE Al vin civ ohaic sist ules ae salotarevebtereate 4 max 4 max ma 
PLATE INPUT«. SoU ea O68. a ee ee oe 70 max 85 max watts 
GRITEN 0.2. INPUT mac toeeieie See Par eis ee seeletete carereneneen tee 3 max 3 max watts 
PEATE DISSIPATION aiseks heroes aie erie cuasatemare Shade ire wes 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............ 135 max 135 max volts 
Heater positive with respect to cathode. -.......... 135 max 135 max volts 
Maximum Circuit Values: (CCS or ICAS conditions): 
Grid-No-1-Cwront. Resistance stk ia: oe eee ct ee eee 30000 max ohms 


UHF pencil-type tubes 
having integral resona- 
tors; used in radiosonde 
service at a frequency of 
1680 Mc. May be used at 
ambient temperatures 
ranging from -55°C to 
75°C. Fixed-Tuned Os- 
cillator maximum plate 
dissipation, 3.6 watts. The 


PGs, 


Siar = 
COUPLING RESONATORS 


6562 
6562/ 


S794A 


KH OH 
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Technical Data 


6562 is a DISCONTINUED type listed for reference only. As a replacement, the 
6562/5797A is directly interchangeable. 


TEA TUR VOUTAGE EANGE > (AC/DC) ct Os fetes cists « se blocs 816 winin eleg Pee atc 5.2 to 6.6 volts 
EERA DHRC URRENT CAG O50 VOLES) o's sccc co eeleiee cleus ee a ele nie geile slese 8 vers 0.160 ampere 
RMIGUEINGUBEADDLOR.)eitcisiccenc © ais. feo ki pisie le sie o ene eisheieiy ise leje!e sheiie/sra tiles 1680 Mec 
FREQUENCY-ADJUSTMENT RANGE®, . 0.0. ccc teeter eee een S51 Me 


° This range of heater voltage is for radiosonde applications in which the heater is supplied from bat-- 
teries and in which the equipment design requirements of minimum size, light weight, and high efficiency 
are the primary considerations even though the average life expectancy of the 6562/5794A in such serv- 

ice is only a few hours. ; 


® As supplied, tubes are adjusted to 1680 + 4 megacycles. 


FIXED-TUNED OSCILLATOR 
Maximum Ratings: ” 


HD OBERT TACEI ALOE TEACS SUPE ei inviaiic foncuse's. saolecs.e eee) 6 eigca'e alcbale, 012 Ste lv a eke a one 120 max volts 
STi) Co MISHA THT CR EIN Tees eeee ie Wie e bls els a ors tusls ies oi tip ele Sheslevele wie)e 6 Mos bed sim ait 32 maz ma 
DC GRID CURRENT..:.......0.05 aay Pad henl e WeTee yy Saat Suede: alent chee rat hae ieee 8 max ma 
TRICO RITE UT he Tate NG foots ota) 6s sp ach luce duties porekepenageite pi sici'a Gieipsugletel'sn sie ings 4 max watts 
PERNT MTSOTISA THON vases) onic se eiaie suk Miieisos s cue oe eles ereivie wisleieveisig wie eivisus cate 3.6 max . watts 
PUA MMATER- CATHODE -V OLTAGH eo aicisielcls syelelee'e b-sle 05% soaiebare) Upinisls. alex 0 maz volts 
AMBIDNTCEMPBRATURE) RANGR Oo Solo a ees Detect e ener erens ‘ —55 to +75 —G 


Operating Frequency Drift: 
Maximum Frequency Driit: 
For heater-voltage range of 5.2 tu 6.6 volts, plate-voltage range of 95 
to 117 volts, and ambient-temperature range of +22° to —40°C..... : +4 to —1 Me 


OPERATING CONSIDERATIONS 


Type 6562/5794A may be operated in any position, OUTLINE 74, Outlines 
Section. 

The flexible heater leads of the 6562 /5794A are usually soldered to the circuit 
elements. Soldering of these connections should not be made closer than 4’ from 
the end of the tube (excluding cathode tab). If this precaution is not followed, the 
heat of the soldering operation may crack the glass seals of the leads and damage 
the tube. Under no circumstances should any of the electrodes be soldered to the cir- 
cuit elements. Connections to the electrodes should be made by spring contact only. 

The 6562/5794A should be supported by a suitable clamp around the metal 
shell either above or below the frequency-adjustment screw. It is essential, however, 
that the pressure exerted on the shell by the clamp be held to a minimum because 
excessive pressure can distort the resonators and result in a change of frequency. 

The plate connection should have a flexible lead which will accommodate var- 
jations in the relative position of the plate terminal in individual tubes. ; 

The 6562 /5794A may be mechanically tuned by adjustment of the frequency- 
adjustment screw located on the metal shell of the tube. A clockwise rotation of the 
frequency-adjustment screw will decrease the frequency, while a counterclockwise 
rotation will increase the frequency. The range of adjustment provided by the 
screw is + 12 megacycles. 


BEAM POWER TUBE 


Small, sturdy, uhf, forced-air- 
cooled, heater-cathode, cermolox type; 6 81 6 


used as af power amplifier and modu- 
lator, and as rf power amplifier and 
oscillator in compact mobile and fixed 
equipment. Useful at frequencies up to 2000 Mc and beyond. Class C Telegraphy 
maximum plate dissipation, CCS 115 watts. 


PIBMTER VOLTAGH? (AC/DC). ooo. ors oe ete cee te meine go WAFS ies a Actes 


6.3 volts 
PATRON TTR ERTORID Er nh, Demet Gamal ditions maven chats aha! agitinylectecih he Mies 2 a 


amperes 


RCA Transmitting Tubes 


MINIMUM EREIA TENG TIME! £ o.,s20d nose: odie repo omens o dear ate S a esapehetaee hee See 60 seconds 

Mu-FACTOR, Grid No.2 to Grid No.ly%&........... Seay: dint piel iecorsie ois 18 

DIRECT INTERELECTRODE CAPACITANCES:° 
Grid - No torplate “eee. Paes SS eee eee fy AAS rh ee 0.065 max pul 
Grid; No: tudo cathodéiand heater coe es eee ee ee Tes Cea 14 put 
Plate to.cathode and: heater.~ac5 4dr een ee ee eee ee 0.015 max put 
Grids NOAREO ZEITdZN 0:2 acs A Se ee ee en ee Ber ppt 
GridJNol2sto, plates ohsst 2 vaccarcar ts ee erate che ee ee eee 4.4 ppt 
Grid+No:2*to cathode and heater... 4 eee ee ee ee 0.4 max put 

TERMINAL TEMPERATURE (Plate, Grid No.2, Grid No.1, Cathode, and Heater) 250 max °C 


t Because the cathode is subjected to considerable back bombardment as the frequency is increased 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 

* For plate and grid-No.2 volts, 250; plate ma., 100. 

© Measured with special adapter. 


AF POWER AMPLIFIER AND MODULATOR— Class AB} 
Maximum CCS Ratings: 


DC PLATE VOLTAGE CAEN i pacoacir ta wencyl tata ikke aan Le cis ter dhedoa set a ee 1000 max volts 
DC Grip-NiO2, VOLPAGH rer. wis Sera Sete ake co te is See crcl ec ee 300 max volts 
DMAXIMUM-SIGNAL DC PEATE CURRENT =. ao oak Goren. ae te acne ee ee 180 max ma 
NEAR IMUM SIGNAL PUATE INPUT "4. cah or. cue Cakes, Bote ee one Cee 180 maz watts 
NUAXIMUM-SIGNA Gi GRID-N G2 NP UTM oo cc (osefeneraiscs forchete hele os 9 ee Ue eter ea 4.5 max watts 
SAGATH ALD ISSTPATIO Ne Mage © scat sttete icles aietea sls seta alele’s eoetere ots scott oh ee oe 115 max watts - 
Typical CCS Operation: Values are for 2 tubes . 
WU Piste NV oltatemin & Maye p eee awe. 0. oe Llane cae ne 650 850 volts 
DChGrid=N 0:2 Volta vette aoe ee bo oc eee ene 300 300 volts 
DC Grid-No.1 Voltage, From fixed-bias source.............. —15 -15 volts 
Peak AF Grid-No.1-to-Grid-No:1 Voltage’. ................ 30 30 volts 
Aer ena Wc Fiate Current 20 sie oe pee teers oi ee ttc 80 80 ma 
Maximum-oignal DC-Plate Current... 25... 2 6..<506 08 jac 200 200 ma 
Zero-SignalDC Grid-No:2)/Current. 0... 205... <2. os A Y. 0 0 ma 
Maximum-Signal DC Grid-No.2 Current. ................0> . 20 20 ma 
Effective Load Resistance (Plate to plate).................. 4330 7000 ohms 
Maximum-Signal Driving Power (Approx.)................. 0 0 watts 
Maximum-Signal Power Output (Approx.)................. 50 80 watts 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under Any Condition:®® : 
SWiGEE TERE CLARE = ccc 2 hc Cee Steet Ss Rina tk eR OF Poh a Oe MS RNa ee any 30000 max ohms 
NVALB Ea CHOGE Diag S.<) ta Se apeee tee Seta cede eee tga sate eee Not recommended 

°° The driver stage should be capable of supplying the No.1 grids of the Class AB: stage with the speci- 

fied driving voltage at low distortion. 

®e The resistance introduced into the grid-No.1 circuit by the input coupling should be held to a low 

value. In no case should it exceed the specified maximum value. Transformer- or impedance-coupling 

devices are reeommended. 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 
Maximum CCS Ratings: 


Pc TATEVOLTAGI ta un aco aie ence cane Seip Vs Sr, Aye eines i cw Rea he WER - 1000 max volts 
DG GRID-NO.2 VOLTAGE)... 2.) Sek ng Re Se oe eee a ee ee 300 max volts 
MAXIMGUM-SIGNAL( DCOSPLUATE CURRENT 28.5) ot Oo eae oe oe ee eee 180 max ma 
MAXIMUM-SIGNAL DC GRID-NO.1 CURRENT®™. . 0c. 0. cece eee eee 30 max ma 
MAXIMUM-SIGNALY PLATD LNPUT™ cease cis fs hte oe cusknra cls aioe ae 180 max watts 
MAXIMUN-SIGNAY GRID-N 0.2 INP UPS cess ee oes ocak oe een eee 4.5 max watts 
PLATE Dissipation" 95. 9% Taye tho RES er eas oe < Te oes bpelee aways = =e 115 max watts 
Typical CCS Operation: Values are for 2 tubes 

DC: Plate Voltage nic 4 hon tee CAE ian Caceres aoe 650 850 volts 
DG Garid3Nio. Zev oltagerr ane. oe eee ee ee es crea te ee 300 300 volts 
DC Grid-No.1 Voltage, From fixed-bias source.............. —15 ~15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage................-. 46 46 volts 
Zcero-senal DC. Plate Currenths arses oie ek oct ros a aiete 80 80 ma 
Mazximum-Signal (DC Plate: Current... .-.......+.cie+ oes ec ae 355d 355 ma 
Aero-signak-DC Grid-No.2 Currentess.o oe s8. ee oe eee 0 0 ma 
Maximum-Signal DC Grid-No.2 Current......0........000. pes 25 ma 
Maximum-Signal DC Grid-No.1 Current................... 15 15 ma 
Effective Load Resistance (Plate to plate)...............4e- 2450 3960 ohms 
Maximum-Signal Driving Power (Approx.)® ............005 0.3 0.% - watt 
Maximum-Signal Power Output (Approx.).............-... 85 140 watts 


ee Technical Data = 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 


a Be NGI ypc hte cei ai what oe ter porate woke V's sire loi due ceaaleeNirndea wresitoe rience 800 max volts 
PONG GWEN OSes VOU TAG Hite tere oc alte esos cic iecado ss cs oho leo: chet eettole wit hens ol cde 300 max volts 
DC GrRiID-No.1 VOLTAGE....... I AES Sp ARE en 5 bain tee hatte tad Siemans ka Poe —-100 max volts 
1D) Od eal by Ass OE Oa 084 TD Gg Ei i ER arene Se A RNR Re tenon cen cetera aes a 150 max ma 
Pe Me Dei Or mC UASIUEINT cic h) dic dicusts acer ahe. sha, caste es auchasetesnuetil era Me etme boviacs 30 max ma 
(RAGING DUST ETAG USS oP se 8 RR beta wee tale rel eR He co A 2 ot i a es i 9 120 max watts 
RG RTD see Di caches Serersaramict ren ern ietvar'e "Shack swale es lates ha cara ed rN ators Fala Rae brakorahs 3 maa watts 
PREPARA ED STEAL ICING 31 cis Reranch ch Ace. afoiai@ 6 okeely a valinvce aichanamecsaabed iets Bay ac AYISED aie 75 maa watts 
Typical CCS Operation: | At 400 Me 

i) Geri LeRViOlLa@ Brae m. ohrt chile aoa iti pte clare hades acehace o slot sie’ Oats 400 700 volts 
PEC IG OP VIOLA LOL oN, cite rie: Che tens boc clius Chaka) ot elo ihesevabemerenentds 200 250 volts 
POM GTIGaN OSM OLLARG’ Ss a> oc. de lo ete rd ee ed eo ois oe a wea —20 —50 volts 
GTPIAtePCurrent «sah. eee diss. 5 6 MOTT rrr rains 100 130 ma 
DD UG PEA O- A OUTTONG a0. h/e sc Dh ES ied ale STR eGo Sree Sh ote 5 10 ma 
DC GridAN o-L, CUrrent.% fl. ooo Pe ene are nea 5 10 ma 
Driver Cawer Output (A pprox.) 4.0. octowos ate ogi cia tle selelas eiete 2 3 watts 
WSCIULECOWeMOuUtp It CAN DIOK.) Mert oc cs.0 eyernus, » baie beib.t ate san els 16 45 watts 
Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition............0.eec0ee00s 30000¢max ohms 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 


RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DAG RECA DEN OASISA GE) ete crea tcee tates wae ts oto Bere oi.bsey ake’ RS ila Lake Suwro widen RWMRNNIOrS a a Marlowe 1000 max volts 
PAG IN Nee WOLTAGES oc. cate niots £2 was ae obo hed ow we oes ate ieS at eA 300 max volts 
1 GRIN ONT A GEN. spaces crane ME sf soot al antle ea ahohd ea aledausta oleae anlage -100 max volts 
ROME at A CE WLIO NIL Water acre a oritaic, revatio acer Ss Oe lana la ah alee SR rte ne 180 max ma 
DD COTE NOs CURREN Dera stent © Ok f'.ebpele oo 0, oive een cas Gata wie Saw Saahale ane 30 max ma 
EUS LOA ES Cr Pad PMN wet ozcL Salcy Spc lot eco) Sia 2e (AGTSAEN ST oe 0 BS AF Aae UR DA BUD w aie De ocenhle esos 180 max watts 
Rec RUA dB NONE SEU LU sete tases si ,.0) cis esas G2 aeel Pee eMere © cn eDanee. Miorohe heme. oe. ot oe reunS nie w Te 4.5 max watts 
AEST ALE ON cemaneerarcta nc UPS ae Letabers os go)b 0 6 sigrore oare wIRNoierameAe eos 115 maz watts 
Typical CCS Operation: At 400 Me At 1200 Mc 

OCIA eV rGhUA CC NE, Gor © abehtcs stl a sis whee s Sb a ale 400 900 900 volts 
DI CrGtrid- Noe OMaAGe® x. 5 5 cecetocicdais Wiebe aisle i's See 200 300 300 volts 
TD Orerida ort VOltA BET VG te cue bt ateied ns oe dese -35 -30 —22 volts 
POG ENALE CAITT ON Gene ete. coc cles eed ee 6 lane ce a ee ace 150 170 170 ma 
Py Crerict- oe ac © UETCNGE Aine. ya ale ad Sees Bibles one's Yar 5 1 a! ma 
NOG eOr VIG IN Od CUTTON Goh h kis. o.coks 6 Sa ieterk ec ahetel bine che 3 10 4 ma 
Driver Power Output (Approx.)* 2s. 2. 2k. Lecce ee 3 3 5 watts 
Useful Power Output (Approx.)... 0... 0. eee eee eee 23 80 40 watts 
Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition. ............ecceeeeees 30000¢max ohms 


® Averaged over any audio-frequency cycle of sine-wave form. 

® Driver stage should be capable of supplying the specified driving power at low distortion to the No.1 
grids of the AB2 stage. To minimize distortion, the effective resistance per grid-No.1 circuit of the AB2z 
stage should be held at a low value. For this purpose, the use of transformer coupling is reeommended. 
5 Obtained preferably from a separate source modulated along with the plate supply. 


4 Obtained from grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed supply or 
cathode resistor. 


* The driver stage is required to supply tube losses and rf-circuit losses. It should be designed to provide 
an excess of power above the indicated values to take care of variations in line voltage, in components, 
in initial tube characteristics, and in tube characteristics during life. 

# If this value is insufficient to provide adequate bias, the additional required bias must be supplied by 
a cathode resistor or fixed supply. 

** Preferably obtained from a fixed supply. 


® Obtained preferably from a fixed supply, or from the plate-supply voltage with a voltage divider. 
t Ns from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


OPERATING CONSIDERATIONS 


Type 6816 may be operated in any position. OUTLINE 78, Outlines Section. 
Adequate forced-air cooling must be provided to limit the terminal temperatures to 
their specified value. Typical cooling requirements are shown in the accompanying 
graph; reduced air flow requirements may be achieved by placing a suitable cowling 
around the radiator to direct the air flow through radiator. Air flow should be estab- 
lished before and during the application of plate, grid-No.2, and grid-No.1 voltages. 
Plate power, grid-No.2 power, and air flow may be removed simultaneously. Cool- 
ing air is not normally required when only heater voltage is applied to the tube. 
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TYPICAL PLATE CHARACTERISTICS 


TYPE aoe 
E,56.3V 


GRID-No. 5 vores 300 a 


PLATE MILLIAMPERES 


ie) 
ee VOLTS $2CM-9222TI 


TYPICAL COOLING 
REQUIREMENTS 


E 6816 
AIR FLOW DIRECTED THROUGH 
RADIATOR FROM 1*x1!/2" ORIFICE 
LOCATED. li/4" FROM RADIATOR. 


TYPICAL CHARACTERISTICS age ALLOWABLE TEMPERATURE 
ERATURE OF 25°C 


E,*6.3 VOLTS 
GRID-No.2 VOLTS #300 


-+-+-t-i—+-L_L— 


4 
RID-No.| VOLTS Ec, =+30 


Be) 
an//eens 
BW //alia = 
7 ea 
ei 


GRID-No.I(Ic)) OR GRID-No.2 (Ice) 
MILLIAMPERES 


PLATE - TERMINAL TEMPERATURE RISE 
ABOVE INCOMING ~ AIR TEMPERATURE —°*C 


0-300. 400 600. 800 1000 


PLATE VOLTS 
92CS - 92257] 


Le) 20 40 60 80 100 120 140 


PLATE DISSIPATION- WATTS 
92CM-9220T 


TWIN BEAM POWER TUBE 


Small, sturdy, heater-cathode 

& 8 50 type used as af power amplifier and 

modulator, as push-pull rf power am- 

plifier and oscillator, and as frequency 

tripler. May be used with full input up 

to 100 Me and with reduced input up to 470 Me. Class C Telegraphy maximum 

plate dissipation (per tube), CCS 20 watts, ICAS 25 watts. Requires Septar seven- 

contact socket and may be operated in any position. OUTLINE 14, Outlines Section. 

Heater volts (ac/dc), 12.6; amperes, 0.625. Except for heater rating, the 6850 is 
identical with type 6524. 


202 


Wtcectatans — — Technical Data 


BEAM POWER TUBE 

Small,sturdy, heater-cathode type 
--. used as af power amplifier and modu- 
2 lator and. as -rf power -amplifier and 68 8 
oscillator. May be used with full input 

: -.-.up to 60-Me and with reduced input 
up to 175 5 nig Class C Telegraphy maximum plate dissipation, CCS 20 watts, ICAS 
25 watts. Requires Octal socket and may be operated in any position. OUTLINE 18, 
Outlines Section. Heater volts (ac/dc), 12.6; amperes, 0.625. Except for heatet 
rating and base, the 6883 is identical with type 6146. 


BEAM POWER TUBE 


Small, sturdy, uhf, forced-air 
cooled, heater-cathode, cermolox type 68 84 
used as af power amplifier and modu- 
lator, and rf power amplifier and oscil- 
lator in compact and mobile and fixed 
equipment. Useful at frequencies up to 2000 Me and beyond. Class C Telegraphy 
maximum plate dissipation, CCS 115 watts. May be operated in any position. OuT- 
LINE 78, Outlines Section. Heater volts (ac/dc), 26.5; amperes, 0.52. Except for 
heater rating, the 6884 is identical with type 6816. 


BEAM POWER TUBE 


Small, sturdy, heater-cathode 
type used as rf power amplifier and — 6893 
modulator and as rf power amplifier 

and oscillator. May be used with full 

input up to 125 Me and with reduced 

pia up to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 10 watts, 
ICAS 13.5 watts. Requires Octal socket and may be operated in any position. OUT- 
LINE 15, Outlines Section. Heater volts (ac/dc), 12.6; amperes, 0.4. Except for 
heater rating, the 6893 is identical to the 2E26. 


P 


UHF POWER TRIODE 


: Forced-air-cooled type used as rf 

’ power amplifier and oscillator. May be 6897 

used at full input up to 2500 Mc in 
H,K cathode-drive circuits of the coaxial- 

cylinder type. Class C Telegraphy max- 
imum CCS plate dissipation, 100 watts. May be operated in any position. OuT- 
LINE 86, Outlines Section. Adequate air must be provided to prevent the tempera- 
ture of the seals and the radiator from exceeding 250°C. 


H 


ePID eNO Ca GAC DC cians cae vas ta eis tre ao ae orarn a Bae & tehamane tS 6.3 volts 
BUA ESF Ce TORe UE) BS ie ele Pa tM MSc is archi ins gil oye gua. bab as 8 raeabeneys 1.05 amperes 
MnrmanETC: C)ISISEIGIE MNOESEYS p, ceetenct see wa Cx. acter a 4 sy 5.0L suds Viel ark a oF os eet dhe) 6.6 24800 pmbhos 
a raeaE CS AST TONS EL ACY ORE ates Bet or avg) aloe ts onan 0b oj eva oreneraviel. ov wles.or aio bore ; 95 
DIRECT INTERELECTRODE CAPACITANCES: 
MGCEMEO IAL tc aie alae orsreae ee OTe Reeds Te oye 2.0 ppt 
Pet CUOLCALNOHE sac ensue outisdeceovs\'sis, 0.25 Peering: ere ee 6.5 ppt 
MEL UONGCCRUFOUC™ tC cge ris Ge tot hrvial<'< cig, aveie toll Pitvetece © wlelitts 0.024 pul 


° Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating of the cathode and resultant short life. 

* Plate volts, 600; plate milliamperes, 75. 
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PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: 


RCA Transmitting iii —<$_$___—— 


DC PLATE VOLTAGE tise ct reaieletee iateles ciate 5 aR a SPS Re 600°® max volts 
GRID VOLTAGE: 

DCA Ce ea ar OES ES PE SACS Ci eT aye —150 max volts 

Peak Nepative RE os scab ol cle ele ae emis 2/6 agi siagaiels sate 400 max volts 

Peak Positi veokt bo cto retn stele ale cde aeatelo oietetaaisiaie Ee ; 30 max volts 
DC GRID: CURRENT pare sitate crete oe asieletels be oie ies ofe wpele peters a 50 max ma 
DGCICATHODE CURRENTS: ¢ «cscs aie ool oie lets stare os taivialsnasie Seles cn : 100 max ma 
GRID-ENPUTY Se ne Oe oe sta ccea eel ae tiara reratep ener ae useh steharernnarsts 2 max watts 
PLATE DISSIPATION S 2 eee cia Sa Oe oe Bieeiee ice eee eee cae 70 max _ watts 


® For a modulation factor less than 1.0, it is permissible to use a higher dc plate voltage provided thesum 
of the peak positive modulation voltage and the de plate voltage does not exceed 1200 volts. - 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


Maximum CCS Ratings: 


1000 max 


DGRETATE. VOBTAGH See ees ao cice oo atch S Sa mtals Miao ne oeseis be volts 
GRID VOLTAGE: 
i) Ce ee ace te a, oS tase eictote tusiers os eee ns —150 maa volts 
PEA NEPALIVEJEGE: . & ines elie cove lche necerl lars te dhardee be ela orsvel> 400 maz volts 
Peak Poswtive RE ee ce ec en ee ee ence ice ieee 30 max volts 
DGG RD CURRENT ec ere ace a eee eens os horas Sops Susasaseennte Lote 50 max m2 
DG CATHODE CURRENT. Se 2 oe aoe che slashed eke sine cg crans el 125 max ma 
Enis cunl 881200 ay Per Seas AN area. & Sea Sete oe Be 2 max watts 
PLATE DISSIPATION .:...c26-.05% EAS, Hiner aR Sts EPI 100 max watts 


TWIN POWER PENTODE 


Miniature, heater-cathode type 
used as push-pull, rf-power-amplifier 
and oscillator; as plate-modulated, 
push-pull rf amplifier; and as fre- 
quency-multiplier in communications 
equipment operating at frequencies up to 500 Mc. Tube is internally neutralized 
for push-pull amplifier service. At 500 Me, tube delivers useful power output of 5 
watts in CCS or 6 watts in ICAS. 


6939 


HEATER ARRANGEMENT: Series Parallel 
HES EER VOLTAGE AC/DC) hc oc.0 ann 2 = steps eres © 6 wn iol Saye eis ee 12.6 6.3 volts 
FEA TOR OU RENE Se a eet ne te re oie CPN Fale oie ofone ene eile 0.3 0.6 ampere 
TRANSEONDUCTANCE (Bachiunity? 3. 232 fiery) ~ orlemyeys Ras eee pels eee 10500 umhos 
Mu Factor, Grid No.2 to Grid No.1 (Each unit)® .................0.4.- 31 
DrRECt INTERELECTRODE CAPACITANCES (Approx., Each unit):" 
Grid Noskato labo crcice nce soc neates tetera se tet oe eels </o) Cee ee ee me 0.15 put 
Grid No.1 to cathode, heater, grid No.3, and grid.No.2.............-- 6.4 pul 
Plate to cathode, heater, grid No.3, and grid No.2..........6+..20-++- 1.6 wpe 


° Plate and grid-No.2 volts, 150; plate ma., 25. 
*® Without external shield. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
PUSH-PULL RF POWER AMPLIFIER— Class C FM Telephony 
Values are on a per-tube basis unless spectfied otherwise 
For operation at frequencies up to 500 Me 


Maximum Ratings: CCS ICAS 
DCKPCAE ViOETACH 2s ki. Bia. SIONS or Avis ete Siete nietD » ATU ote tele 250 max 250 max volts 
DCG GHIB-NO0.2- VOLTAGE) ..5 a. 6e e aeita te ts ei ati ieee 200 max 200 max volts 
DC Grrb- Nowa OLTAGE. ; 3s eis eee coe hints lice hierar —100 max —100 max volts 
DC PLATE CURRENT...... See he elas ea te oe nets ee 90 max 100 max ma 
DC GRiID-NOLVEUREENT: ©. 4c bo ss chee atie sales siege ee 6 max 8 max ma 
DO CATHODE CHUERENT .).)...2 ce oes wie aie ee ee ee ere winiele ts taretete ss 100 max 120 max ma 
PEA EBENBUT i Gh ticee ate ac a otel viene. 9 jniatiarehs bola teso§ Seakabatetate 1s tate tetatatels 12 max 14 max watts 
GRID=NOL2SE PUI os ccc ae axe wie ecto canye eavaduepale teueuspanci=icesssinteds 3 max 3.5 max watts 
GRID-NOSPINPUTSS a) ee ine els reieta tote eile <tae Gae 0.2 max 0.24 max watt 
PLATE DISSIPATIOND co.c o 5lote Cie se Re eee ale eae nee eels oherala 6 max 7.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ...........-200- 100 max 100 max volts 

Heater positive with respect to cathode. .o....-..-eeeee> 100 max 100 max volts 
BULB: TEMPERATURE (At hottest point)<.......+...esseness 225 max 225 max 9 
Typical Operation at 500 Mc: ccs ICAS 
DC Plate Voltage. ..jui. esses cle bie sft easicc eenesisee ses eee 180 200 volts 
DG Grid-NWo0-.2 lV Onages = on wie eaisislnie es s'a te nictel i= SSE OR sad 200 volts 


180 


i , echnical Dati a nen re 


PGE cL INN ER IO LURE Osler aod ted cr, ciel ieginl lo clicts torah ab esteeeia haiet shies —20 —20 volts 

Prony grid resistor for ‘each: grid‘ oft...) ee A. 27000 27000 ohms 
Peak-to-Peak RE Grid-NowlsVoltagetl. cess lak id Scie clo cue o Si alods 50 50 volts 
mera ene ULTCH Lee peace ch cls scaled state acete on chee err te eis 55 60 ma 
DCIGridsNe 2eunrente ae eee a. aR ee we 12.5 14 ma 
DGMeridninont: Gupren tts igo 3is hacer an site ps huss Sg cea eae ae 1.5 1.5 ma 
DEVEL OWer OULDUL CAD DLOXK.) «isscuc.5 8 6 a ols cesisunsarete ete oie avelien ons Pe 12 watts 
Userab bowernOutpwe GApproxijie so es Se Sees a eres 5 6 watts 


PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER— Class C Telephony 
Values are on a per-tube basis 
For operation at frequencies up to 500 Me 


Maximum Ratings: CCS ICAS 
SOE oe PRAT WEED eR GES ee G8 Eos ant t'soh pac pelea! ecap os Saghdlloweed es Ba nS ST oes 200 max 200 max volts 
SONG Ore Vy OL TNGU. ooh e ons on alk s.e a aie nats pesLoronecen ernie 200 max 200 max volts 
DetGRie NOME OLTAGE: 2.260. 0 sh. ARETE. hess wes ~100 max -100 max volts 
NP Ora A Tea CALE PRUETT 25s say cat's Mi antics 'o Capo chara e ten odsembcbecnl ap p aNck ayes . 64 max 80 max ma 
TIO RGHTIE I OIE URRENT oc oo cssh eign 6 be ceib weve clips coke 6 max 8 max ma 
THOR ATHODEH CARRENIN), 5)... SSO is lade SER AE 80 max 96 max ma’ 
LOA ASS Fig 2a fp wee ah CRW A Co) aan a nes PE SEA WARE Nii yg 8 max 10 max watts 
CREDO aU rete lee nln Sia sc ce oots, Sbee ole, aha eh ce cera 2 max 2.3 max watts 
CALI REN UB ae occa tice tee LS CR Re Ge tee 0.2 max 0.24 max watt 
Pei EULESS TE AD LEVRUS AS eR PaaS tne gh PA ET oy es aa se sina dat yaheeoas 4 max 5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...............-- 100 max 100 max volts 

Heater positive with respect to cathode.............-... 100 max 100 maz volts 
BULB TEMPERATURE (At hottest point)... 2.2... . 0. ee ee eee 225 max 225 max °C 
Typical Operation at 500 Mc: CCS ICAS 
POE REA OIEN GG eto pisis «cia «binder Oates ese Maas eva alot’ 180 180 volts 
fy GEG OCA OP ees eig caite od saved, vio ele heehee cee eligy ectue 180 180 volts 
PPG IN OMA OLER EE gos tarde Gia TEN aie AO coe Marr cher aieteee ine el ete ws —20 —20 volts 

Prone rid resistor LOL Cachi ZridlOL. sn... « sisi cleaeels cisisie oe 68000 27000 ohms 
Peak-to-Peak RE Grid-No.1 Voltage 20. ..6caccccipeiecwieew see 45 50 volts 
Gelato ne Uecren tre o-3 ek isa gic araoeetetie a ees estate ore ehel f @igaraiele 40 55 ma 
BG Caria NOs COUEreN bi6 wievsis dulce cuts ¥ eigtata’s ole gho'b'e. gieve-d due oboe © 9.5 12.5 ma 
Gre er iO bt TET OTA patie ieiracayiae dh or eter ores Seder ove. Se eat or esate hobo Foren verersy 0.6 lie ma 
Driver Power Output (Approx.)............-008 isaac i TZ watts 
WSeh Owen Outpt. CA DDLOX:) 90.6.0 0 .ec! Vary welche c= o otend'e apetece 3.5 5 watts 


FREQUENCY TRIPLER—Ciass C 
Values are on o per-tube basis 
a For operation at frequencies up to 500 Mc 


Maximum Ratings: CCS ICAS 
SUIT A PREN OUT AGEN eles Li eras aie eel See iale so Sta are Ohta serene 250 max 250 max volts 
PCG PL PEN so VOLTA GE foo Bunt a succes sco whe si0 2 ol ne, olial Wiel aneheso.% 200 max 200 maz volts 
ENC Ge Fe FIP NOEL OW IGHET AGED, 4,30. a cince a ales ptehare ere cee eral estore edn), o's -100 max -100 max volts 
EMG BELT ACE CCIE TULO NT eterna ler eierers ieee ars. soko cess isis Dio Slazebehevel 6 ale se 60 max 80 max ma 
Or UENO, LO UIORREINGD crass nse cota or asec ele Gh er aetahewsMeinionslayeisiece!.s 6 max 8 max 7 ma 
1 Gy TEC DH CURED IN Died o> a, wiley an epamouale-sajlene) <ive}layiolicholt oscar vio cele vierron atolsaserie 70 max 80 max ma: 
TEST Se BSE Ci eo ci a asain ochre ls eee eRe : 8 max 10 max watts 
EU ET CIN CEO ETE: CULM Ee ai seisieualeiai heaps mipia cysteines 2)'ats\ aoe ster €\e 3 max 3.5 max watts 
FEES TDb= IN CIEL INE Gian set oe a, nile in akos sree stletdy ols ext e 8 sual eal sale, eo ute tsb ane 0.2 max 0.24 max watt 
PEAT OMSL ONG 4 conn ors Hoc droungunll ss aisbece nities! oils « eceneig = ¢ 6 max 7.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............+--- 100 max 100 max volts 
Heater positive with respect to cathode.........+++++++- 100 max 100 mnax volts 
BuLs TEMPERATURE (At hottest point).........0.+0-., fee are 225 max 225 maa ud @ 
Typical Operation to 500 Me: CCS ICAS 
IDX GUTET RES AV NE: a ROS RS Sir SR Ree eR cre ee Onn Ca 180 200 volts 
mG rd=wo-2 woltage (APDIOKs) sciemis diuins sp ce owlalic ee o wivierenne 180 190 volts 
PION SAT OMISLOLT Ole cole ia <1 o-5 (erarse= olen ide. = vio) gs wic. eens iene ¢°a)i¢ 1200 1200 ohms 
SPB CG d= Wace dW CL LSU ba a ea hahaa tacalseey oniny ieee enlace exenied asian a¥e/-» ~74 —TA volts 
From grid resistor (each grid) Of. ... 2.2.6... eee ee ee eeee 82000 82000 ohms 
Peak-to-Peak RF Grid-No.1 Voltage..........--.ssececsvee 165 165 volts 
PREP ee eee Oe ATUL Enero chs acon tae whofe alle ipee ton ohrotighle oro an oo aploeVotasignfanere-aiie 40 46 ma 
AeRIREIS Ei ON e a UUTTGIUE sie cil sp cla a wldr.e ob dw viele eie' ee 6 we elses arf 11 ma 
RO RGe Premiers G@UYPONGs.. sich as ois Sain wos kao oie ¢ 8 ee ates Bees a 1.8 1.8 ma 
Driver Power Output (Approx.).. 03... eeepc eer ewe eerens LoL Lid. watts 
iigetal Power Output (A PPUOK.) O25 6 oes. > vinnie «de He ve aes 1.8 Jae watts 


* Measured at load of output circuit. 


OPERATING CONSIDERATIONS 


The 6939 requires a Noval nine-contact socket and may be operated in any 
position. OUTLINE 9, Outlines Section. . 

In “straight-through” rf amplifier service, shielding may be required for stable 
operation. To minimize external feedback from the plate to grid No.1, a grounded 
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RCA Transmitting Tubes 


shield, crossing the terminal end of the tube socket through the space between pins 
4 and 5 and the space between pins 1 and 9, is generally adequate. 

The heater may be effectively bypassed by grounding one heater pin at the 
tube socket and bypassing the other heater pin to ground with a low inductance 
capacitor. If further isolation of the ungrounded heater pin is required, a suitable 
ri choke, followed by another low-inductance bypass capacitor, is recommended. 

To reduce the effect of cathode lead inductance, the cathode of the 6939 should 
be grounded by the shortest possible connection. 

The rf impedance between grid No.2 and the cathode must be kept low, usually 
by a suitable bypass capacitor. In telephony service when grid No.2 is modulated, 
a smaller bypass capacitor may be required than is used for telegraphy service to 
avoid excessive af bypassing. If the capacitance value used is too small, rf feedback 
may occur between the plate and grid No.1, depending on the circuit layout, oper- 
ating frequency, and power gain of the stage. AF bypassing difficulties can usually 
be eliminated if the grid-No.2 bypass capacitor is replaced by a series-resonant 
circuit tuned to resonate at the operating frequency. This circuit will present a high 
impedance to audio frequencies but a very low impedance to its resonant frequency. 

It is recommended that a 100-ohm resistor be connected in series with grid No.2, 
as close as possible to the socket, to prevent the generation of parasitic oscillations. 


AVERAGE CHARACTERISTICS 
EACH UNIT 


TyPE 6939 
Ey *6.3 VOLTS 


PARALLEL HEATER ARRANGEMENT 
ies No. Be Ta 200 
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PLATE VOLTS 92CM-l0613T 


AVERAGE GRID-No.2 CHARACTERISTICS 
EACH UNIT 


TYPE 6939 

E,=6.3 VOLTS 

PARALLEL ee ARRANGEMENT. 
GRID-No,2 VOLTS #200 


GRID - No.2 (Tc) MILLIAMPERES 


0 20.540; . 60> | S00" 100me 20) 14G) _ 160 leo 
PLATE VOLTS : S2CM-IO606T 
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FULL-WAVE GAS AND 


MERCURY-VAPOR RECTIFIER 7014 


See type 604/7014. 


~~ HALF-WAVE MERCURY- 


~ VAPOR RECTIFIER 7018 


See type 615/7018. 


HALF-WAVE GAS AND 
MERCURY-VAPOR RECTIFIER 


See type 635/7019. 701 9 
See type 6351/7020. . 7020 


7034/ 
Glass-metal, forced-air-cooled, — 4X] SOA 


heater-cathode types having integral 7035 / 


RADIATOR ° 
K~ P nC 


BEAM POWER TUBE 


plate radiators; used as af power am- 


plifiers and modulators and as rf power 
amplifiers and oscillators. Class C Te- 4X1 5 OD 


legraphy maximum CCS plate dissipation, 250 watts.-Full ratings to 150 Mc; re- 
duced ratings to 500 Mc. May’ be operated in any position. OUTLINE 82, Outlines 
Section. Air flow must be adequate to limit the plate and seal temperatures to their 
specified maximum values. A minimum air flow of 5.38 cfm must: pass through the 
radiator. Less air flow is required when an air-system socket is used to direct the 


flow of air through the radiator. 


VO84/4X150A 7085/4X150D 


HEATER VOLTAGE (AC/DC)t......... EI 2 OO ee ee 6.0 26.5 
ORR EO MEIL EIN TS 5. Alo es ucrvs'a ictsuras to toy yh vis nse io be Se Tv maga ensis eran 0.58 
BRP ee EMO A IMIDAGAUIM) 6 Sono cien one icine oie. fF ea) vie ove.aWireosel Walon, Mae cdove 30 
DASACT OR Grid NOze tOGTid NOL, cous c.oc sere ciciec wictcusvesetenapdthoceh c-cd ons 5 
DIRECT INTERELECTRODE CAPACITANCES:° on 
SELON OM DECOPDLALC ne cite cia Nbr irene enti wisre cin hche ee ee eel 0.03 
CradeNosisco cathode, grid No.2, and neater, on wa . raced sen ete eee 16 
ilacesto catnode qgrid NO.2,and heatere. . sce. cau us oes owe eee 4.4 
PLATE TEMPERATURE (Measured on base end of plate surface 
BUBRATC LION EWAUIMELNS iron eG rach wih ee wa ty settee hg REC ae ecg tee st 250 max 
TEMPERATURD OF PLATH SHAT... 05.0.2 ens ee os © a inte RE Ht 200 max 
TEMPERATURE OF BASE SBALS AND GRID-NO.2 SEAL ..........00.ceceeee 175 max 


* Grid-No.2 volts, 300; grid-No.2 milliamperes, 50. 


AF POWER AMPLIFIER AND MODULATOR—Class AB} 
Maximum CCS Ratings: 


BEM A TM CCOBTACE We. 55 oa. fo nula beds acewss dnuventmied So ae see 2000 max 
Py CAGKID-NO.2eV OLTAGE ace ne et oe ee ra. ee A Bani Bes Aah RISC ReNE 400 max 
MAXIMUM-SIGNAL DC. PLATE CURRENTS, .o00.cc0cecess 5 aCRONENC ORCS R RT CORTON 250 max 
ATE OISSTPARTONM MER. oat on ches coer c on ec pee ae ModchtRedak anes ton hexane ok 250 max 
RIDAN OS OISSTPATIONS 1, Grice eases hoa ee oc boven Oe Soir’ areas uneceeats 12 max 
PEAK HEATER-CATHODE VOLTAGE: ; 

Heater negative with respect to cathode........ccccccccccccccecceeue 150 max 

Heater positive with respect to cathode........... Rie claves gh eee ae ohms 150 max 


Maximum Circuit Values: 
Grnd-Novl-Girenit; Resistance (Per tube) f.i.\..o seek oe ol eo ee 0.1 maz 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 
Maximum CCS Ratings: 
POMERAT HEV OUPAGIN ss seein choice wa he «rete ohate tee avs Beal ce ST Oe Oe 2000 max 


volts 
amperes 
seconds 


ppt 
pu 
pul 


°¢ 
LG 
Le 


volts 
volts 
ma 
watts 
watts 


volts 
volts 


megohm 


volts 


RCA Transmitting Tubes —$— 


DC GRrp-NO.2 VOLTAGES 55s. 0.5 ace Sale oie aaah ieee ales ee) ciel eer eee 400 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT ® Oo Hoc cc cess eeuescssseceecse 250 max ma 
PLATE DISSIPATION™. ¢ of. cata) Ss allt starcpele © pieieiv ei cle alerele a wlele'® Sle'wia sie ed ciniee os 250 max watts 
GRID-N 0:2) EMP UE 0 hice wih mine ese pte alelels.e mtees a lniainiala dlelpriscess ale estlare Mince 12 max watts 
GRID-NOzT ENPUR Ss ose vides oe hw eas a rants Stasi oals Sel ntle eel atela (ala im «1a leila ac feiey sian 2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... ... eee e eee e eects e cere tees 150 max volts 

Heater positive with respect to cathode..........+. AS ade Kewl ek Satteaiee 150 max volts 

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
- Up to 150 to 

Maximum CCS Ratings: . 150 Me 500 Me 
DCIPLATH VOLTAGE. Creo amieincs fee | ee ea eee ewes ane 1600 max 1000 max volts 
DCGRIp-NO.2.V OLTAGE. « be Se Sac as ae een eee ie See eo 300 max 300 max volts 
DPOCI'GRIDEN Of VOETAGH et ie crete ee aoe eae Seeger —250 max —250 maz volts 
DC PEATE CURRENTS 236 oe ee eee haa oe ee Se Rae 200 max 200 max ma 
PLA TR MDIBSTRAWION 8 ac saa oe ear Ne Ge Mensenic rs Ses Seat ala Sy = oe lta 165 max 165 max watts 
GRID-NO: 2ST RPUT, occ 5 slain eared ace ohetel ate he eee) hare geteta ease 10 maz 10 max watts 
Grip Nest Rear | ait, fence oso eco wees ii en eee 2 max 2 max watts 
PEAK HEATER-CATHODE VOLTAGE: : 

Heater negative with respect to cathode........--.-++.+-- 150 maz 150 max volts 

Heater positive with respect to cathode........--++-+4+- 150 max 150 max volts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition .4.....6...+..0s-00- 25000 max ohms 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: Se a Prey Pe 

DC. PLATE MOBPAGE ...2:¢ crs bade teaistaes aes county ebie was 2000 max 1250 max volts 
DCIGRID-NO 2a OLTAGH wine cise cists «close wip S Aiars pisiataleieis sine 300 max 300 max volts 
De GRID-NO.LF VOLTAGE hens you ects ss Lelislie are Misra e tele 5 sta —250 max —250 max volts 
DCG PEATE-CURBEME G00, foie aw S discs ctinte kia e shew a'e'elelerb/ aeons ere 250 max 250 max ma 
PLATE: DISSIPATION, «lane sic cars fs «5 ce le ts a kke seieky alee ees 250 max 250 max watts 
GRID-N O22 ENP UE hea pee aieath din a, 6 m0 0 ea eon ate eel ature sie 3 Baek 12 max 12 max watts 
GRID-N OSTOENPUT © ore cio crsininele ateis ss o1s'e aie. siaia is antes Se SCR 2 max 2 max watts 
Maximum Circuit Values: 

Grid-No.1-Cireuit Resistance, Under any condition ......... waa we ooh Ses 25000 max ohms 


t Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating the cathode and resultant short life. 

° With cylindrical shield having inside diameter of 1-13/16 inches completely surrounding radiator, and 
insulated from the top and sides of it by a 1/16-inch thickness of insulating material; and with a cylin- 
drical shield having inside diameter of 1.460 inches and length of 5/16 inch surrounding the grid-No.2 
ring terminal and insulated from it. Both shields are connected to ground. 

" Averaged over any audio-frequency cycle of sine-wave form. 


POWER PENTODE 
See type 8077/7054. 


MEDIUM-MU TRIODE— 
POWER PENTODE 


Miniature heater-cathode type 
7060 


used in mobile communication equip- 
ment operating from 12-volt storage- 
battery systems. Pentode unit is used 
in Class C rf amplifier and frequency- . 
multiplier applications at frequencies up to 40 Mc; triode unit is used in reactance 
modulator circuits. Requires Miniature nine-contact socket and may be operated 
in any position. OUTLINE 6, Outlines Section. During manufacture, this tube is sub- 
jected to special controls and tests for heater-cycling, heater-cathode leakage, in- 
terelectrode leakage, low-frequency-vibration performance, 500-hour intermittent 
life performance, and intermittent shorts. 


208 


eee Technical Data 


HATES VOLTAGE TANGH (AC/DC) ..55.05 06 dceass cobb ewes AISNE EO LOR Rom Aca 12 to 15 volts 
HEATER CURRENT (Approx.) at 13.5 volts........... etaiets Ree a everaie eet oe 0.28 ampere 
Direct INTERELECTRODE CAPACITANCES:° 

Triode Unit: 


CTI svOMelateneem snc 1 ob kee e oe chs Bees 255 ste eees Wea eee se 2.2 pul 
Grid to"Cathodeiand Heater! .. «<i... <c.0 decease exetokecevnverinee loheete%e Tes 2.4 put 
Plate to Cathode and Heater. ...:.:5......0c.008 Pr epecere suererte cceene Starter 0.22 ppt - 
Pentode Unit: 
GridgNorieto: Plate sds ick Sabroh ce hc me eee bee eee Re ee AMO IS 0.044 put 
Grid No.1 to-all Other Electrodes except Plate...... Seal eins he hie eave wis ls put 
Plate to all Other Electrodes except Grid No.l.........cccceceecceecs 2.5 ryTh3 
TLridde- Grid toyPentode- Plates. o2.40... oo 5 ee ccs ee eee See aerald a emia ere aie 0.022 max pul 
Penvode Grids Oo; lato Lriode: Plateu. o..0.b ans noe eee ren ties wide 0.015 max put 
Rentodesuriate to. rode Plateck, ae vas «cae ee Ie ee eee Oe ee 0.16 ual 
° Without external shield. 
AVERAGE CHARACTERISTICS 
TRIODE UNIT 
TYPE 7060 
E¢et3.5 VOLTS 
wm 
red 
ri 
= 
< 
— 
rot 
= 
2 
= 
[ta 
oO 
fo 
fe} 
2 
w 
a 
=) 
Ls 
100 200 00 400 500 
PLATE VOLTS 92CM=980?T 
AVERAGE CHARACTERISTICS 
PENTODE UNIT 
40 
TYPE 7060 
” E,=13.8 VOLTS 
ee GRID -No.2 VOLTS #125 
a 
2 30 
a 
= 
O25 
“ 
2 20 
a 
x 
o 
aris 
ra) 
Fe 
= 10 
uw 
5 
a. 5 
fo) 100 200 300 400 500 
PLATE VOLTS 92CM-981IT 
AMPLIFIER— Class A} 
: ! Triode Pentode 
Maximum Ratings: Unit Unit 
ERATION GUTAGH, .oc cs coke cbces MAG Nee atlele alee oiele alee a eee 300 max 300 max volts 
GRID-N0.2 SUPPLY VOLTAGE .......e.005 SSSR EREEDI ivdires - 300 max volts 
CIID ANC CAVOLPAGH ©. oh eh MEG k Gee Raa kee hanes eeene ey See grid-No.2 Input Rating Chart 


— RCA Transmitting Tubes 


THIS CURVE ALSO APPLIES TO TYPES 
IN WHICH GRIDS NfE2 & N24 ARE 
pobeiaebers rea TOGETHER WITHIN THE TUBE 


! 
MAXIMUM_OPERATING COND; >, 
) 


100 


(90) 
o 


o 
oO 


AREA OF 
PERMISSIBLE OPERATION 


bh 
{e) 


GRID-N22 INPUT EXPRESSED AS PER CENT OF 
MAX. GRID-N22 INPUT RATING 
nN 
oO 


100 


20 40 60 
GRID-N22 VOLTAGE EXPRESSED AS PER CENT OF 
MAX. GRID-N22 SUPPLY VOLTAGE RATING 
92CM-7586TVI 


GRID-N9.1 VOLTAGE, Positive bias valle. .... 52... 226 eee e ees 0 max 0 max volts 
GRID-N 0.2 INPUT: 
For grid-No.2 voltages up to 150 volts............+.0++- ~ 1 max watt 
For grid-No.2 voltages between 150 and 300 volts........ See grid-No.2 Input Rating Chart 
PLATE, DISSIPATION. « 5 cia csc cc so = ge Supa Reena ahi ine atuetitens ees 2.5 max 3 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.....-....-+.4- 25 120 max 120 max volts 
Heater positive with respect to cathode...........-.+--- 120 max 120 max volts 
Characteristics with 13.5 Volts on Heater: Save Be re: 
Plate Supply VOL age er cceerctotneng oo wrens cower aie We Gite ate tn al tenet om 150 200 volts 
Grid-No.2 Supply Voltage...............- svete mayexidueenteaacigea ces = 125 volts 
Cathode HResisuores shi ac hectic tee 5 lg are heitaeete fe oie rene ieaters ete 150 82 ohms 
Amplification Factor. 62.5225 d.- «os date oe eataterai olanatiayanas aoe 40 - 
Plate Resistanee (A pprox.) .. 0.2.5 siden dos es yes wae Fae e 8200 150000 ohms 
DrAaNSCOWGUCEAI CE apob necro ny omer ay cn cen eueanee ap Senn rhapionelecthacen wigee anaes Si 4900 7000 umbhos 
Plate Cumrent. feet tee Sb oe Petes Cod avers Claes Oren aa ae 9 15 ma 
Grid-No.2 Gurrent 3.2 .....85. <i. <4. oon = ner ewe Ree - 3.4 ma 


Grid-No.1 Voltage (Approx.) for plate current of 100 ius -6.5 -8 volts 


Maximum Circuit Values: 
Grid-No.1-Cireuit Resistance: 


For fixed-bimas operationixe. bse ase ees swiccies = epee ae 0.5 max 0.25 max megohm 
For cathode-bias operation: . 2. J sate Ts oe eee wes - 1 max lmax megohm 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy < 
and 


RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings, (Pentode Unit): 


DC PLATE VOUTAGH. cada Sel eee A Pe rn AED Oe 300 mex volts 
DC Griv-NeeZ VOLTAGE: in. donc. «ae Sav dle Game a Sie es Re dave mai Rare Shae om 150 max volts 
DC GrRip-No.1 VOLTAGE: 
Negative-bias value............- Ae oma am eae Gout inwe eee 50 max volts 
Positive-bias value j20 is. Hees es oss a ee Pee RNS RE Ore 0 max volts 


Technical Data 


DC PLATE CURRENT.......... EERO EOIN CHADI HORSE ena Set Jide omic: 20 max ma 
DC Grip-NO.2 CURRENT......0.00008380% Feea eee eS SSIS Relars Bos are T max ms 
DC GrRIp-No.1 CURRENT..........-. Tee SRie Mace aint Cas Wee SENS 3 max ma 
GRIDIN OZ UNPURI 5 Cees cca stah ober hn forto'tai lattes wae regS msTo.le, elves Talal wi sie ; 0.8 max watt 
PLATE DISSIPATION......... COCUr cor pene Sie) saus-elalole sets vee sk asian es é 2.75 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.......6e0e6 Saher OTE were ee 504 ‘ 120 maz volts 

Heater positive with respect to cathode...... aioteleuatayel atone! eteheterare Wee vues 120 max volts 
Typical Operation with 13.5 Volts on Heater: At frequencies up to 40 Me 
WD) GCRRIACCEV OCA T Osten cee ss ba cacy ete ee de 200 250 300 volts 
IDOGEGriaaN oes \VOlta@e so. omens ccs os cits so oeae Ole ae s 85 105 125 volts 
DIC MMG-NO1L VOURECS oo... eee cnc on oe vee aaa 8 es cat & -3 -11 volts 
MD ETAL CRO ITTON Gers s cis vse enc ook eles Cee 11 15 20 ma 
DCEGTIG-“N Ove CUIreNn Ge ia oot eee 3.2 4.5 6 ma 
DC Grid-No.1 Current (Approx.).......... Saeiee ee 0.9 Lee 1.6 ma 
Driving Power (Approx.)...........- a ciakelerer Mere ainveiere ) 15 25 mw 
PowerOQut put amuses duvanicc sins Seal ala tatede a rolovesavorstetovat tale 1.8 2.1 3.6 watts 
Maximum Circuit Values: 
Grid-No:1-Circuit- Resistance... ds cccccecccccaaes Diode etevateretere oie SIAwEa tral 0.1 max megohm 

BEAM POWER TUBE 
Sturdy heater-cathode type used 
as af power amplifier and modulator, 7 094 


and asrf power amplifier and oscillator. 
May be used with full input up to 60 
Mc. For operation at 100 Me, plate 


voltage and plate input should be reduced to 80 per cent of maximum ratings; at 
175 Me, to 70 per cent. Class C Telegraphy maximum plate dissipation, CCS 100 
watts, ICAS 125 watts. May be operated in any position. OUTLINE 29, Outlines 
Section. Under operating conditions at maximum ratings, some forced-air cooling 
will be required to limit the maximum bulb temperature to its specified value. 


PIERO TA GEGACHDC) . c fire tin Soe ae oak Vaan hd ee aE a 6.3 
MARE Le URRENT Ati bso VOLES fst onsite oat eee « Set nee ac nae Sioee ee eee. 2.85 
MUSHACTOR: GRIDANO:2)L.0.GRID NOT iiss, baierace headed Sohn w Olde Seals ce ti 
DIRECT INTERELECTRODE CAPACITANCES: 
CoN SIME ILREE Pe ees grave loyre-s ole Die hood Pie ele sublave sve titel satecls das alucdion 0.6 
Grd No.) comrid) No.2 and internal shield: . ..°).c52.0c00: co tc cso hoeen 11 
Griduno.letorestnoede and heater 0. sp 35 Bil eies attic, hot eck ies eS 8.5 
GrideNio-2rancantermalsshield to plate. 2... 5c. 6-- + ccc ru eceeewee en OG 
Grid No.2 and internal shield to cathode and heater............eecee. 2.0 
Places oer Chodera Genes ters: ), 5 treet tloelatc a OR ke Ouneic gd eee eens oo 0.2 
SEB eM I WACDE IRE CAROTENE POINTE). eusioers bie o.o's n0.0.e clea s bee baa nle's 250 max 


* For plate and grid-No.2 volts, 300; plate ma., 250. 


AF POWER AMPLIFIER AND MODULATOR—Class AB} 


Maximum Ratings: CCS ICAS 
Ge AT IOV, OL TAGE sit... cclsile o eal so ot ohaimte ai aie wlio ware! ov otorlecororeaetne 1500 max 2000 max 
PP OAGRID=N Osage VOLTAGES. s acccls «00 chs Mh eee eee ateldonts 400 max 400 max 
MAXIMUM-SIGNAL DC PLATE CURRENT]..........ccecceecs 350 max 350 max 
DMAXIMUM-SIGNATAPUATE INPUTS o.fle dds vnc s scels obo Qeleete’ 300 max 400 maz 
MAXIMUM-SIGNAL GRID-NO.2 INPUT]. ........ccccccccecees 20 maz 20 max 
BUA CES ISSIBATION LD «occ 9 a ciolsve shale cite esos dbo Akon ane 100 max 125 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.......... erevats Mate 135 max 135 maz 

Heater positive with respect to cathode. .............00. 135 max 135 max 

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 

Maximum Ratings: CCS ICAS 
MRE ATEN TAG eo Jb SS yee race Hoek Wd 5 ed aeN eee i 1000 max 1200 max 
DORI DSN Oo VOLTAGE MM itiiiee ohn ashen eh cloleth vs Gacsiele mucdtaval stare 400 maa 400 max 
PO CAGCRID- NOM sVOLTAGH ac6 dade cud odbere eos sedededaas ed -300 max —300 max 
Gop LATE CURRENT ay vieices eave ely veo Oe Colle ee Meare otes rite 280 max 280 max 
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volts 
amperes 


put 
put 


RCA Transmitting Tubes 


DC GRiD-NOUDIGURRENT? 045 ooacee woes areata creta ay avai sia wake 25 max 
PLATE INPUT... 2 1 occ cece cesses zececsegepees eesene sien as os 250 max 
GBID-N Oca ENPUT is. ereinals erates stata a anetasens ee wimnteteya interac ese ae 13.5 max 
PLATE: DISSIPATION. ..c:cteb sterate hes a tale g/e@piecete a bent SAripnt Se 67 max 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. Mee 135 max 
Heater positive with respect to cathode. ........-504. aed 135 max 


Maximum Circuit Values: 


30 max 
335 max 
13.5 max 
83 maz 


135 max 
135 max 


30000 max 


ICAS 


1500 max 
400 max 
—300 max 
340 max 
30 max 
500 max 
20 max 
125 max 


135 max 


Grid-No.1-Circuit Resistance®. .. 20... sce e cece eee eceees Bes 30000 max 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS 
THC PEATE V OUTAGE. gee start cant cia cio ciateia ean ae [oie ohalclle: oust s [eactovere 1250 maz 
DOV GRID-N O23 VOLTAGE aie wie tate bilercssie opis ie le che eherneieietetetele = 76 400 max 
DC-GRID-NO: INV-OLTAGE are sate octets oe el ates eso leer layepe tenet iai cs -300 max 
DG PEATE GURRENT. oo pees oe cis eictalc bo vieterdte whetellete sure 340 max 
PGi RIp-WenliC URRENTaeretis wc. s sk 26 a oad Sale. cie shores walniece 25 max 
PLATE INPUTS eee. af coee Meee wives 0 (5: state eats sts sare © eesteie ne ete 375 max 
GRiIp-N 0.2 INPUDS 5 seen ik cea cle ae) aha a ctaals Petal recht cara 20 max 
PLATE DISSIPATION cco ees Le ao eeetags ahnes esa aides easton hale 100 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................. 135 max 

Heater positive with respect to cathode. ........-+.-2 ees 135 max 


Maximum Circuit Values: 
Grid-No.1-Cireuit Resistance: «ce tutece 15a meres spapeietienes oie 30000 maz 
t Averaged over any audio-frequency cycle of sine-wave form. 


135 max 


30000 max 


ma 
watts 
watts 
watts 


volts 


volts 


ohms 


ohms 


° When grid No.1 is driven positive, the total de grid-No.1-circuit resistance should not exceed the speci- 
fied maximum value of 30,000 ohms. If this value is insufficient to provide adequate bias, the additional 


required bias must be supplied by a cathode resistor or fixed supply. 


BEAM POWER TUBE 


7203 / Ceramic-metal, forced-air-cooled, 
4ACX2 50B heater-cathode types used as af power 
amplifiers and modulators and as rf 
720 4 power amplifiers and oscillators. May 
be used with full input up to 500 Mc. 
4 C X 2 50F Class C Telegraphy maximum plate 
dissipation, CCS 250 watts. 
7203/ 
4CX250B 
HiWATER VOLTAGEL (AC/D6) 30 <0 aad ood de Shc ce cael d cuhers 6 
FIBATER CURRENT. 2.22. oriccdccece cotdvede ceca booe ee ewan 2.6 
MINEWUM HEATING “PIMB So) i0c cic i00s ane celal) ste ae s et etatacal aera staan - 
MUAMACTOR,.GRID-NO.2 £0 GRID INO. Usa sce '« «0 oleleiein cheralens o/ ate gaennieeebate 
DrREcT INTERELECTRODE CAPACITANCES:° 
Grid. No: Eto. Dia tess. 2c heise stn Sig mloperaia eit aletel oxo ote aelens enclaves VARI otcr 
Grid Noit-toycathade, grid) No:2, and- heater. a. oct ol iciciss coe ines 
Plate te. cathode: crid-.No:2, and heater... <c6as nc adelacduae welekudlacee 
PLATE TEMPERATURE (Measured on base end of plate surface at 


Junctiomimith Gaels. a kay. Steno 2 enn no oy aed ee Re ies ak 
TEMPERATURE OF PLATE SEAL, GRID-N0O.2 SEAL, AND BASE SEALS......... 


* For grid-No.2 volts, 300; grid-No.2 ma., 50. 


ane 
K ic 


7204/ 


4CX250F 


26.5 
0.58 
30 


250 max 
250 max 


AF POWER AMPLIFIER AND MODULATOR—Class AB} 


Maximum CCS Ratings: 


DC PEATE V OUTAGE iho. Chott ais tele ies ere dad nce nt ca dave MisreTeTA cueterauah eaetedsial baensT ons 
DC GRID-NO:2 VOLTAGE, |e oe re cre) eteees ie isgia caw ciane pious simile ainiatone: ke aie tale 
MASIMUM-SIGNAT: DP CrPlATE CURREN Fieric sie.ciel cicks we ie stars isl aichs eustetetste avers ee 
PLATE DISSHIATION®S. 5 os coe Ss Show oh pk oo ee miei svelw cuael ots wise orotate 
Rip N 0. 2b NP OPES nl er VISA KG os seh aisnalerninaye acura’ eerk ae ees eve ein a nataven ateats 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...........-seeeee. Ae Beas a 

Heater positive with respect to cathode. ........0006 eidals ainias araiaie ai ais 


2000 max 
400 max 
250 max 
250 max 

12 max 


150 max 
150 max 


volts 
amperes 
seconds 


Typical CCS Operation: 


Technical Data 


Values are for 2 tubes 


MO VPIALO V OlLagels. .. <u oe ee si cite oie atte: oltalta rat ote relate eke 1000 1500 2000 
TRG GTIC-IN G2 VOILA EC. cs sas sce vee «sa se aisieretersietstaters 350 350 350 
DC Grid-No.1 Voltage........ Leah aaa Cini pon NIG —55 ~—55 —55 
Peak AF Grid-No.1-to-Grid-No.1 Voltage...... siete ete 94 94 94 
Zero-Signal DC Plate Current.............. ii roraterene 166° 166 166 
Maximum-Signal DC Plate Current.......... no latetete 500 500 500 
Zero-Signal DC Grid-No.2 Current............eeee. 0 0 0 
Maximum-Signal DC Grid-No.2 Current (Approx.)... 10 8 8 
Effective Load Resistance (Plate to plate)........... 3300 6000 8700 
Maximum-Signal Driving Power (Approx.)........6. 0 0 0 
Maximum-Signal Power Output (Approx.)........... 220 400 590 
Maximum Circuit Values: 

Grid-No.1-Circuit Resistance (Per tube)............0.06 SIREN RIOR 


PLATE-MODULATED RF POWER AMPLIFIER— Class C Telephony 


Up to 500 Me 

LDV, TRE DENS DA AUACTU TURE OD SE tad SRR Sieg aa ape UN ra EN ee 1500 max 
NCAA TIF O-ARV OL DA GE cart iaca oraice are a gehaieralela olecailetats love ales de defteidel dele anetscelel ee 300 max 
DS Rake DINOS OUTAGE Tere cits teen tek cee nan Reece > sl itere cn mew Pie ain Sree 2 —250 max 
WG EEA THC AT RIUBINGT Sister e initrd niagtiane WEES ee elere are cop cleo ore tha, ok ute cua has Soe ck 200 max 
EBA E LIAL SY [SME ASD EGUN eho 9h, a hebseliacbrve coos Causa a-ak oka al ac val oh Gh aroha a: Wop iucaiol an es aes abe Macabaeu eo 165 max 
MED ER RUD LC) aed NET AP les sl Gilg ahiasc vere. ala Sh ilo tdliene! Hayao minha! lace fe Peetial Co ova oe ere 8 max 
CRT IN Ole NEAM TE ec ea ee alu tell ay, alg let Mvalane-s l'aeal Ste x ore, Biacalaee 2 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respeet to cathode. ... 5. ..cccccccccccccacececes 150 max 

Heater positive with respect to cathode. ..........cccccccvcccccecens 150 max 


Typical CCS Operation: 


Re ERA L CAV OL ERZO Cera fio 505 i caonegh ov Acct shinies won ACERS © Mees 
DC Grid-No.2 Voltage (Modulated approx. 55%)°?.... 
ECT NOM OLR COs 2, esis h visusineoaie’ be orb oeushers sé 
Medici EHGTid-IN O.L VOltaPE ca cs cciss aes ols Gores oes 
PRE A POR ATER ONG pray ch ree nea opie ate Gia aia ot oo wie oes sea a oe 


DC -Grd-N onl courrent CA pprox.) s « « «3.06 4.5.0 006.6 name 
LOrivAN ee OWELSUADDEOX.) ©. cca cls cis «(ete e cies aaicse swe 
HOV eR OUCDU Ge CA DDEOKs) ewonctas basse oiseviaice ca bifo.'0\/ev avtorezeecereyelve 


Maximum Circuit Values: 


At frequencies up to 175 Mc 
1000 


Grid-No.1-Circuit Resistance, Under any condition.............ccceeeees 


1500 
250 
~100 
113 
200 
31 

6 
0.7 
235 


25000 maa 


RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 


and 


RF POWER AMPLIFIER— Class C FM Telephony 


Maximum CCS Ratings: 


DOMME eT PCIE AGEs se ltis ats aire staloiehatece Wadd ei © o Stabe atiele oat ecehai dere anole ehemeets 


StpREIEP SERCO LL IP CNT Fo. (Ft eS ON eee Baio ie eit Ae ALE walala Be alee 


PEAK HEATER-CATHOPE VOLTAGE: 


Heater negative with respect to cathode........... cece cece cece nees 
Heater positive with respect to cathode... ccc. c cu eee eases cecoes Aue 


Typical CCS Operation: 


EMEP GELS POm a eis as ole oaibus & onelave rn «sere aks 500 
POG TIA NO: V OLCABEr wiaree os eens i auaretate,s ates 250 
DC Grid-No.} Voltage. 2.00... ce ee eee aetels -90 
Peak RF Grid-No.1 Voltage........... Breterers 109 
EM Pirate Crurreneo ee. 2.0 es. nate araiets 3 250 
POCMGTIO-IN Go) GUTTONE,....c cu ose. oe ss Rao 48 
DC Grid-No.1 Current (Approx.)......seeee. 12 
Driving Power (Approx.)........ aiale sinsersiaceinis 1 
Power Output (Approx.)....... dais sevatelateiyie es 65 
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1000 
250 


1500 
250 
—90 
109 
250 

36 
11 
1 
290 


Up to 500 Mc 


2000 max 
300 max 
—250 max 
250 max 
250 max 
12 max 

2 max 


150 maz 
150 max 


At frequencies up to 175 Me 


2000 
250 
—90 
109 
250 

30 
11 
1 
400 


volts 
volts 
volts 
volts 
ma 
ma 
ma 
ma 
ohms 
watts 
watts 


0.1 max megohm 


volts 
volts 
volts 
ma 
watts 
watts 
watts 


volts 


- volts 


RCA Transmitting Tubes 


At frequency of 500 Me with coaxial cavity — 


DC. Plate: Voltage acc cctel- a1 Ssatestate? al witli ah es daha reteioies ois fallonoiredeuors tele oreimioLete niet 2000 volts 
DC Grid-No.2 Voltage...... Ramee esas Buea So ha Gea ah alta ao AeTSVOR Sys: aye loccehetey cael here 300 volts 
DC Grid-No.1-Voltage...... Sees eae Fe hpetanhelensiencvet tc ateete oioke , eee -90 volts 
DC. Plate Currant soot qescicielectett © + siercs ayisi'a lan UO: ifoy ak sfots (608. ticle ext. suadedl a oie aioe : 250 ma 
WC Grid=No-2i Currents... oni aerieinc ahalisateteteies SiaNE este cters op ote ave te ntelouereis 10 ma 
DC Grid-No.1 Current (Approx.)......cccsereces oistetirtere ¢ of siaren o eletalice 25 ma 
Driver Power Output (Approx.)®....... Rbisvawralstertesie’s sta levee lars. Sicjeyounicterels 18 watts 
Useful Power Output (Approx.)...... avisanie ats Bein. ate pinlare,eleiotetcleiere oleia miata ieroraes 250 watts ~ 


Maximum Circuit Values: ; 
Grid-No.1-Circuit Resistance, Under any condition. ........cccecsceeeees 25000 max ~ ohms 


LINEAR RF POWER AMPLIFIER— 
Single-Sideband Suppressed-Carrier Service 


Maximum CCS Ratings: ’ Up to 500 Me 
DC PEATE VOLTAGE ie .cicpeicls sie ssassiors « sfoloia's wielsi clo ae Weleye fete stele Stele Taisisicdelame-ts 2000 max volts 
DELGRID-NO2EV OL TAG Beer stool tes ceiciallouiie oi al'atel ole ais ueislaselesevare licdelenekenemedeyoaetals 400 max volta 
MAXIMUM-SIGNAL DCI PLATE CURRENT. c-sicjsts'eicscleueiclel eis oie «leek amon ieee 250 maz ma 
IPA TE LAISSTPA TION. yc che cicee Sets ein or eltecs. © tenis ota ee lelorniereler etoile i aiaie mete teua ara 250 max watts 
CFRID- NO. 29UNP UR ec he creel eeitae ie Sine ria Pe are CNTR Ole Teemia tuerelale lever sisi ee oeetonacs 12 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.........ccccccccccccccscccce 150 maz volts 

Heater positive with respect to cathode... ..... ccc cece eee ewer eee 150 maz volts 
Typical CCS Operation: With two-tone modulation at 80 Me: 
DGC) PlatesVileaves ceials ois sta cieucls ccna) seleis sie asi toloke wie 1000 ~§~=—- 11500 2000 volts 
DC rGrid=No. 2 Viaoltnwem ore 5 oe chetalere) titer oie oisiele eieye en 350 350 350 volts 
De Grid-NO1, VOLLAPGE® “58 teat ern ce ee aie ie esis tee —55 -55 —55 volts 
Zerp-oignal DC Pilate Currents oe eerie ens ores lelehsisseiats al 83 83 83 ma 
Effective RE Boad Kesistance. 2c... : istwis cece as cs es 1650 3000 4350 ohms 
DC Plate Current at Peak of Envelope............. 250 250 250 ma 
Averazveus© Pilate. Current... ace. sees Ce ee eis 175 175 175 ma 
DC Grid-No.2 Current at Peak of Envelope......... 30 30 30 ma 
Average Dt Grid-Nip-a CUrren tees ve iis lo atols etsy cheeks 6 9.5 15 ma 
Average DGC Grid-No-1 Current: ce a. eet piar nels irs 0 0 0 ma 
Peak-Envelope Driver Power (Approx.).........+05. it g | 1 watt 
Output-Circuit Efficiency (Approx.)..........eee00- 95 95 95 % 
Distortion Products Level:® 

ETT Order ser ce eiocs sane, eecaane wo ae eke ace tie srsioeiats 29 29 30 db 

Witth Ordereate «class cere Hee ene oH a eteie vane ete 40 ao” 35 db 
Useful Power Output (Approx.):t 

AEA Ore occ sic wi ctae state Stee Sette atone rtits ie eters ters 55 100 147.5 watts 

Peak VEN VElOPe. sacs oe eases ie cet canksies cieiaale ches 110 200 295 watts 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance, Under any condition: 
"Wath fixed bias nF oe Fe rere shes owt ef ele Biase) roe emkensud, ohare weic/« aaeaeneneae rele fears 25000 max ohms 
Withieathede bids so. hs te eke co a ieee Clear ole ave atcteeeina aie stee ere Not recommended 


{ Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating the cathode and resultant short life. 

°With cylindrical shield JETEC No.320 surrounding radiator, and with a cylindrical shield JETEC 
No.321 surrounding the grid-No.2 ring terminal. Both shields are connected to ground. 

*A veraged over any audio-frequency cycle of sine-wave form. 

® The driver stage is required to supply tube losses and rf-circuit losses. The driver stage should be de- 
signed to provide an excess of power above the indicated values to take care of variations in line voltage, 
in components, in initial tube characteristics, and in tube characteristics during life. 

°The de grid-No.2 voltage must be modulated approximately 55% in phase with the plate modulation 
in order to obtain 100% modulation of the 7203. The use of a series grid-No.2 resistor or reactor may not 
give satisfactory performance and is therefore not recommended. 

4Obtained from grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed supply 
or cathode resistor. 

*Preferably obtained from a fixed supply. 

# Two-tone modulation operation refers to that class of amplifier service in which the input consists of 
two equal monofrequency rf signals having constant amplitude. These signals are produced in a single- 
sideband suppressed-carrier system when two equal-and-constant-amplitude audio frequencies are 
applied to the input of the system. 

**OQbtained from a fixed supply. 

® Without the use of feedback to enhance linearity. 

{Measured at load of output circuit having indicated efficiency. 
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OPERATING CONSIDERATIONS 


Types 7203/4CX250B and 7204/4CX250F may be operated in any position. 
OUTLINE 83, Outlines Section. It is essential that adequate cooling air be directed 
over the base seals, past the envelope, and through the radiator. Under these con- 
ditions and with the tube operating at maximum plate dissipation for each class of 
service, a Minimum air flow of 3.6 cfm must pass through the radiator. The cor- 
responding pressure drop is approximately 0.1 inch of water. These requirements 
are for operation at sea level and at an ambient temperature of 20°C. At higher alti- 
tudes and ambient temperatures, the air flow must be increased to maintain the 
respective seal temperatures and the plate temperature within maximum ratings. 
Less air flow will be needed if an air-system socket is used to direct the flow of air 
through the radiator. ee 


TYPICAL PLATE CHARACTERISTICS 


TYPE 7203/4CX2508 
E_#6 VOLTS 
GRID-No.2 VOLTS = 250 


PLATE AMPERES 


PLATE VOLTS 92CM-9755T 


TYPICAL CHARACTERISTICS 


GRID-No,2 VOLTS*250 
GRID-No.! VOLTS=EC; 


NS 
Oe las Leah a 

FN all a il li a 
dh HW} 


GRID-No,| (Ic) OR GRID-No, 2(I¢2) 
MILLIAMPERES 


i) 


PLATE VOLTS : 
, 92CM= 9756T 
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TYPICAL CONSTANT~ CURRENT CHARACTERISTICS 


TYPE 7203/4CX250B 
E¢*6 VOLTS 

GRID-No.2 VOLTS =250 
Ips PLATE AMPERES 
I¢,* GRID-No.! AMPERES 
I¢p®GRID-Na2 AMPERES 


GRID-No.t VOLTS 


PLATE VOLTS 92CM-3760T 


TYPICAL CONSTANT - CURRENT CHARACTERISTICS 


TYPE 7203/4CX250B 
E,*6 VOLTS 


GRID-No.2 VOLTS =350 
Ip* PLATE AMPERES 


I¢j*GRID-No.1 AMPERES 
I¢p*GRID-No.2 AMPERES 


GRID=No.t VOLTS 


GN ee ee 
SNHEERESESEE 


600 
a PLATE VOLTS 92CM-S76IT 


BEAM POWER TUBE 


Small, rugged, heater-cathode 
rh PAB type used as af power amplifier and 
modulator and as rf amplifier and os- 
cillator in applications where depend- 

able performance under severe shock AA'=PLANE OF ELECTRODES 
and vibration is essential. May be used with full input up to 60 Mc and with re- 
duced input up to 175 Mc. Class C Telegraphy maximum plate dissipation, CCS 
20 watts, ICAS 25 watts. Requires Octal socket and may be operated in any posi- 
tion. OUTLINE 18, Outlines Section. Except for base and special ratings and perform- 

ance data for shock and vibration, the 7212 is identical with type 6146. 
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Technical Data 


BEAM POWER TUBE 


Sturdy, uhf, forced-air-cooled, 
heater-cathode, cermolox type used as 7 21 3 
rf power amplifier and oscillatorincom- ~ 
pact mobile and fixed equipment. Tube 
employs matrix-type cathode. Useful 
with full ratings at frequencies up to 1215 Mc. Class C Telegraphy maximum plate 
dissipation, CCS 1500 watts. 


UIA Lee mVIOE NT AE CAC DC) Lai dleveseeic atic am okie cant a eieehas ace eee EE tieitaic Peiev a 5.5 typical volts 
6 max volts 
ASAT Ole Re (26.0.0, VOLES) 0. «, cis a,b obela «als ‘sfacesai nots vonadal cuayeut aibeloisteeo els i ey aes amperes 
WIANIMUM MATING LIME CAG O50 VOItS) << gus ad'oce ouabain seth) ee esleno ea wi kgs 5 minutes 
NEUOMAGTOR GRID IO.4 CO GRID NOL We. :5, ors chess ron cislvinass ideas as 17 
D1rREcT INTERELECTRODE CAPACITANCES: 
RII OSU LOMD LA LOC 8 hs 08 strait olarens ome re eeersin cele OR oe een MRE Ee 0.17 max upf 
GndeNa letoseatnode and neater, + icc uti kc «cn oct cele a ans bate cie see ois 42 ppt 
eisuencurcrinGdeland Neater’ we ence ics ce ee a nel oa dee eegnereeyein is oH! 0.017 put 
Rear SEEN flout LORE Lele NO oes ee yee chia, tinny tao oe ghee hie cea oh ecg tteas TRA pag 55 put 
SE TICM On cmtRIeD ALO rea citras sche niche aivicini, coche. aentgs We, tai Maat Eek Ween aE 16 put 
(StiseN OG ocLOcatnOode and Neaters. saa: kt cicseds Sloe wikis kcal ic ane ae 1.4 max put 
SEAL TEMPERATURE (Plate, grid No.2, grid No.1, cathode, and heater)..... 250 max oC 


* For plate volts, 2500; grid-No.2 volts, 600; plate ma., 600. 
PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: Up to 1215 Mc 
Gee WATHAVOLTAGH, .). 5 << oleh ras de Geese OAS ET Pewee bc OE Coes ee oe 2000 maz volts 
IDC GRID-NO.2) VOLTAGHS... kee ce Ae Nernlettevouscares geet KO isieacecione 1000 max - volts 
een eae As SUE AGED. 02505.9°7 15, x eile ieee PEAS alee aslo seSelch atic at -300 max volts 
Pe PATE CUREONTE ate a5 65,5 ays dante ks wages Sssebeaine pusiske level + Wale teases tution et shee 0.85 max - ampere 
WC HGRID-IN GO. le GCURRENT... soc ccssavdoacevecssnes ieeOr ace (ons: sists. cba a hear ne sos 0.2 max ampere 
RG Steere Nomis, 208 ee ee oe Ra eee eae 1700 max watts 
OPCS SGP TAO US oid alicia A ore RE Sahn 08, Be Aa acae ie Peg OR ie 35 max watts 
PpOA RIEL) ESOTEVAELONG (565 SH F 5  - 5U WSS PRR heh ae Sach ata ecs A atcha aha ch SRS opt 1000 maa watts 
Typical CCS Operation: In grid-drive circuit at 600 Me 
Ger IALOLV OLOAL OR reheat chain obs heel ocak bole agi die sheen mpsustotaeiees 1800 2000 volts 
ADOC TICIE NG SAV OLTAP EO oe io ghew sis Aas OG wat eels ob nts eta 500 500 volts 
MORE PECL =N Cl AVLOLLRE Ole tela <caregsiiy ce ols.s 4 4 Maile’ 5 wean waters eMeqansons els —30 -30. volts 
“DN Re GUE EY TT RES 9 nas Ds ea a ee a 0.75 0.83 ampere 
Gm rid Nose ULren tric Matis 22 bee wh i vac ocscelre wld cares 0.015 0.015 ampere 
Py GIG IVOrr OUrrentNCAPDLOK.); < a's, ois) obs ocoidies © sv lelcle els 0.04 0.04 ampere 
DrivembowcE-Oucpud CA PDIOX,) sans s o20 oe Seckpiers Hone we STN ee oe 50 55 watts 
Wsetulsbower Output (A PProxs)¥ 6 iit). ele cep eel ee a oalea ees 650 800 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition...................4.. 5000# max ohms 

RF POWER AMPLIFIER AND .OSCILLATOR—Class C Telegraphy 

and 


RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: Up to 1215 Mc 
MMA TSI AOL AGIOS on phe fw. Sat MC etastoicicsstt sv ate ostS a bigs Bice dave dels 2500 maz volts 
MUNG RIDIN O28 ViOESEAGSEL ooo) sud osha bo ee vas ote OF ee che rede eee tine amelie 1000 max volts 
DC Grip-No.1 VOLTAGE..........., TO Baa e eee ccetabe: au Bitte STASI oP ~300 max volts 
Ear Ae ATIC CAT IUBINT «5 ehesias thin, bGuiahp a ecmverdie oa ea Pre BiohGe AES 8 alte) es'eite Lestineiomener eS 1 max ampere 
DC Grip-N0.1 CURRENT......... 5 Seat ytee sap ale ROR ARS 6 etches 0.2 max ampere 
SEMA USEC NEU 6. cies chat eso tke Wa HAE, eka rh Ape Mea eee ecoftee takin ahanis es 2500 max watts 
eT G2 LSPA ¢ oterers) evra sate BPerwharaiclldcp va cia eiitioveler crore aim efaxel sin ate Bs eam eebie rac 50 max watts 
TBAT EEOISSIPATION. 4a os 0s © oes sates A OR aD OOCIOOS Be atl athe als arse 1500 maz watts 
Typical CCS Operation: In grid-drive circuit at 600 Mc 

We Plate Voltage... f2.6s.ssa00. AGRE ROROR ERO DOOD Die OIC 2250 2500 volts 
DC Grid-No.2 Voltage*¥*.......... ho Seas * Purticaacce nis ORDER 500 500 volts 
DC Grid-No.1 Voltage®...... Pe Oh ak wks neth obs He Mur eee -30 -30 volts 
DC Plate Current....... sie & al¥hup' oi sas Biko piv p's, WSN wlsllol a. are bela, 9 9.9 1 ampere 
Marie O OC MITTCNEL. ches st cece Che bc he ek Be ee ee ee 0.02 0.02 ampere 


RCA Transmitting Tubes ——— 


DC Grid-No.1 Current (Approx.)..........eee00. eiewe eiale'e wip 0.07 0.07 ampere 
Driver Power Output (Approx.)*........... sislessisisusis susveseve nae 70 15 watts 
Useful Power Output (Approx.)*¥ 5) 85 oc os 0 owe o os sxeunperereey 1050 1350 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition. .........:0c00eeeeees 5000*max ohms 


t{Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater. voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating the cathode and resultant short life. 

°With external, flat, metal shield having diameter of 8 inches, and center hole approximately 3 inches in 
diameter, provided with spring fingers that connect the shield to grid-No.2 terminal. Shield is located 
in plane of grid-No.2 terminal perpendicular to the tube axis. ; 

* With external, flat, metal shield having diameter of 8 inches, and center hole approximately 23 inches 
in diameter, provided with spring fingers that connect the shield to grid-No. 1 terminal. Shield is located 
in plane of grid-No.1 terminal perpendicular to the tube axis. 

® Obtained preferably from a separate source modulated along with the plate supply. 

“Obtained from grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed supply 
or cathode resistor. : 
4The driver stage is required to supply tube losses and rf-circuit losses. It should be designed to provide 
an excess of power above the indicated value to take care of variations in line voltage, in components, in 
initial tube characteristics, and in tube characteristics during life. 

*This value of useful power is measured in load of output circuit. : 

*Tf this value is insufficient to provide adequate bias, the additional required bias must be supplied by a 
cathode resistor or fixed supply. 
**Obtained preferably from a fixed supply, or from the plate-supply voltage with a voltage divider. 

® Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


OPERATING CONSIDERATIONS 


Type 7213 may be operated in any position. OUTLINE 88, Outlines Section. 
Adequate forced-air cooling must be provided to limit the terminal temperatures 
to their specified values. Typical cooling requirements are shown in the accompany- 
ing graph for air flow through the radiator. An air flow of 10 cfm is usually adequate 
to grid-No.2, grid-No.1, cathode, and heater terminals. 


TYPICAL CHARACTERISTICS TYPICAL COOLING 
— REQUIREMENTS 
TYPE 7213 


E¢=5.5 VOLTS ain FEE ose, RADIATO 

GRID-No.2 VOLTS «500 IN EITHER DIRECTION. 

MAXIMUM PLATE-SEAL 
TEMPERATURE =250°C 


PRESSURE DROP—- 
CURVE | INCHES OF WATER 


MAXIMUM ALLOWABLE TEMPERATURE 
RISE _WITH INCOMING-AIR TEMPERATURE 
OF 45°C —4 


GRID-No.| (Ic; } OR GRID-No. 2 (IC2) AMPERES 


PLATE-SEAL-TEMPERATURE RISE 
ABOVE INCOMING-AIR TEMPERATURE ~*C 


GRRE Sm 
et A al BD 
ik Wi 
pe 


0 500 00 1500 2000 


PLATE VOLTS 
92CM-S9740T PER CENT OF MAXIMUM _ 
RATED PLATE DISSIPATION 
FOR EACH CLASS OF SERVICE 
. 92CM-9737T 
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TYPICAL PLATE CHARACTERISTICS. 


TYPE 7213 
E¢25.5 VOLTS 
GRID-No.2 VOLTS 2500 


PLATE AMPERES 
a a 


oO 


tw 


PLATE VOLTS : 9$2CM+9738T 


BEAM POWER TUBE 


Sturdy, uhf, forced-air-cooled, 
heater-cathode, cermolox type used as 7 21 4 
rf-pulse power amplifier in compact 

mobile and fixed equipment. Useful 

with full ratings at frequencies up to 

1215 Mc. Plate-and-Screen-Pulsed RF Amplifier maximum average plate dissipa- 
tion, 1500 watts; maximum pulse duration, 10 microseconds. Tube has matrix-type 


cathode. 


FULMER A OMTAGERONC)(DC) tetsu ee Re ts oe tinte tice tere ee eee eat 5.5 typical volts 
6 max volts 
PEMATERSOURRENTECAtIOSO VOLUS) co ce os cce lou ces cet aah ccheuine ain Swit ae 17.3 amperes 
MENT MUMS HATING TEM CAL bo Volts) 207) ©. ccs cls ere eters wiene cls sialtie elacs 5 minutes 
MMe WACTOR WRIDIN Oe LO'GRID NOLL Me aceic ys dete piri lege ous 4 Slaw eieibyste tele 19 
DirREcT INTERELECTRODE CAPACITANCES: 
Lae NOs GCOS DLA Gases tis, cncds-. Pacey MRA CRORE Pe ol auaiclate PaeSPA Mare b le Gils. ani 0.17 max ppt 
Grid No.1 to cathode and heater.............. eres seg 42 pst 
Piacsaceatnoue and, neater 9.05 ci vaca. 5 sicidins os Beaniak sepa n oh. My 0.017 maz put 
Grid No.1 to grid No.2......... Be (hi Ait ORS CS TSO eae ee a 55 pul 
MGPIMGIN sce ORD LACE’ 25 cig vieicl cus hte baled yore’h she wee Swiss seen ne Mater aoe ole 16 ppl 
GridoNe-240 cathode and heater™.) 0203.20.85 fh tt Eero ce 1.4 max ppt 
SEAL TEMPERATURE (Plate, grid No.2, grid No.1, cathode, and heater)..... 250 max XG, 


* For plate volts, 2500; grid-No.2 volts, 600; plate ma., 600. 
GRID-PULSED RF AMPLIFIER 


For maximum ON time® of 10 microseconds 


Maximum CCS Ratings: : Up to 1215 Me 

IDGRPUATIO V OUTAGE 12... oh 5 os a5 bath fee are ens Re en ne 5000 max volts 
TD EGER TINO. 2 eV Ol TAGE 3 odes sc aitutasus es Siece mn EteerneeNeNel satis adie eeetanaun. een Caceia 1200 max volts 
LOO RED NO uN OLGAGE tele res, & «t povtus aieoe patel e: elo Seis See be-8 aes a ere —300 max volts 
CPE ATHOURRENT LURING PULSE. <b. .055 des sods oe Meee e aitoee ed ctlee aor 18 max amperes 
SERRE aCe ESAERIORNY SRS cries B dats sreks eee Sisto oihe tte eecsghe sc 08 Pee ieee 0.2 max ampere 
MeO SoU E UVa CANCTALC) ass 4s 6 0 cemre tenes Sususliesdsiscuallensisdiole tceuuitn tye iuursuar eles 50 max watts 
SecEER OCI CO EMINIPNUDECA VETO LO) ow 5 ciel erate de eyaiib coupes esis neh houeue Siteceed ous Ohteeie ey sce 30 max watts 
PTA Less ATLONS GA VETAGE)). «sim. o cree cece orepingib e.ssce ues RC RRS Gece 1500 max watts 


Typical Operation: 
In Class C cathode-drive circuit with rectangular-wave pulses at 1215 Mc and with duty factor? of 0.01 
RPMI MNO LE AO MeL ceili. she ie aie IBN sos avs ncdstsalpaaiie tenahilal madaedeacs, < m-asne Male eieme 4500 volts 


= RCA Transmitting Tubes 


DG Grid-No.2 Voltage. co as bie cine te oe hee Cisie eters eieisicie se ieee eens cee 1000 volts 
DC. Grid=No.1 Voltages. oot - a schist oad oo oe Ee ee aesuad Pe ie ats Oe —80 volts 
DG Plate Current daring pulse 20 oo separ ete olen oon nisi Pes ee 11 amperes 
DG Plate Current: 232 202 ei Se ee we ee lic seal Se ee 0.11 ; ampere 
DC-Grid-Wo:2 Carrentss, S5Fs asc co cos bce o e aees reate es ate eran a ie ee ed 0.605 ampere 
DCG Grid-Norl Curren ti! Ss. se eee ees ern eae ree - ie) Se ampere 
Driver Power Output at peak of pulse (Approx.)“...... py Den | ae 4% Be 4.5 kw 
Useful Power Output at peak of pulse (Approx.)........-....--22-0000-- 20 kw 


PLATE-AND-SCREEN-PULSED RF AMPLIFIER 


For maximum ON time® of 10 microseconds 


Maximum CCS Ratings: Up to 1215 Me 

PEAK POSITIVE-PULSE PLATE VOLTAGE...... SF ete he Re ce le ee ee ee 10000 maz volts 
PEAK POSITEVE-PULSE GRID-NO.2 VOLTAGE........... Wer SER St eo ee 1200 mex volts 
DGC GRIEN©O:1-VOETAGE 92 Fa ee eee oe Oo RS Seb Salas tiv aeins Cee —300 max volts 
DCG PEATE CUBRENT DURING PULSE Se Ge Joo bickien ned oe soho 18 max amperes 
DELPLATE CUGRENR es ea Se a Eis cells esr aie omnis ete 0.2 max- ampere 
GRIP-NOZ ENPUT)CA VErage) .) sie Sceasy Gio Aw lagecwinn a SIS. 16 about cla tele Siento 50 max watts 
GRID-NO.. ENPUT- EA Verace) oer eee nite = ot eierasy eerein te ce finiare ees 30 max watts 
PATE DISSIPATION Verner. s oe voc 5 cnc sice ete ais os sae eee a ier a eae 1500 max watts 


Typical Operation: 
In Class C cathode-drive circuit with rectangular-wave pulses at 1215 Mc and with duty factor? of 0.01 


Peak Posttive-Pulse Plate Voltave. 52. oc ae wines seman s 9000 10000 volts 
Peak Positive-Pulse Grid-No.2 Voltage...........-ecce02008- 1000 1000 volts 
DC Grid=No-! Voltage::. 2. 2. esas oe te are Ge te eee oe —80 —80 volts 
De Plate Current during pulse......... Sie ak chante ated eres aie 16 18 amperes 
DC Plate Carrent oe ees ob St ele ee oe eo See I Le 0.16 0.18 ampere 
DC Grrd-N@? Gurrene ae: » ooo. pos wien oo < nines ne esi 0.008 0.009 ampere 
DCG Grid Neel Cureenes-.....c oc « cikis «5 rie aes siege oes ene ~ 0.014 0.016 ampere 
Driver Power Output at peak of pulse (Approx.)“........... 10 11 kw 
Useful Power Output at peak of pulse (Approx.)............ 50 65 kw 


{Because the cathode is subjected to considerable back bombardment as the frequency is increased with - 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating the cathode and resultant short life. 


°With external, flat, metal shield having diameter of 8 inches, and center hole approximately 3 inches in 
diameter provided ‘with spring fingers that connect the shield to grid-No.2 terminal. Shield is located 
in plane of grid-No.2 terminal perpendicular to the tube axis. 


"With external, fiat, metal shield having diameter of 8 inches, and center hole approximately 2-3/8 
inches in diameter provided with spring fingers that connect the shield to grid-No.1 terminal. Shield is 
located in plane of grid-No.1 terminal perpendicular to the tube axis. 

@ON time is defined as the sum of the durations of all the individual pulses which occur during any 1000- 
microsecond interval. Pulse duration is defined as the time interval between the two points on the pulse 
at which the instantaneous value is 70 per cent of the peak value. The peak value is defined as the maxi- 
mum value of a smooth curve through the average of the fluctuations over the top portion of the pulse. 


° Duty factor for the 7214 is defined as the ON time in microseconds divided by 1000 microseconds. 


“The driver stage is required to supply tube losses, rf-circuit losses, and in cathode-drive circuits, the rf 
power added to the plate input. The driver stage should be designed to provide an excess of power above 
the indicated value to take care of variations in line voltage, in components, in initial tube characteris- 
tics, and in tube characteristics during life. 


TYPICAL PLATE CHARACTERISTICS 


TYPE 7214 
E4=5.5 VOLTS 
GRID - No.2 VOLTS=1000 
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Technical Data 


OPERATING CONSIDERATIONS 


Type 7214 may be operated in any position. OUTLINE 88, Outlines Section. 
Adequate forced-air cooling must be provided to limit the terminal temperatures 
to their specified values. For typical cooling requirements for air flow through the 
radiator refer to graph for type 7218. An air flow of 10 cfm is usually adequate to 
grid-No.2, grid-No.1, cathode, and heater terminals. 


BEAM POWER TUBE 


Sturdy heater-cathode types used 
as af power amplifier and modulator 7270 
and rf power amplifier and oscillator. 7271 


May be used with full input at fre- 

aa quencies up to 60 Me. For operation at 
100 Me, iat voltage should be reduced to 80 per cent and plate input should be 
reduced to 85 per cent of maximum ratings; at 175 Mc, reduce plate voltage to 62 
per cent and plate input to 70 per cent. Class C Telegraphy maximum plate dissipa- 
tion, CCS 60 watts, ICAS 80 watts. Requires Septar 7-contact socket and may be 
operated in any position. OUTLINE 28, Outlines Section. Under operating conditions 
at maximum ratings, some forced-air cooling will be required to limit the maximum 
bulb temperature to its specified value. The plate shows no color when the tube is 
operated at maximum rated plate dissipation under CCS conditions. At maximum 
rated plate dissipation under ICAS conditions, the plate may show a barely dis- 
cernible color in a dark room. 


7270 7271 
EA TOR VOl DA GH (AC/DC) accusers stclc mics s <leleis © eis 0 s)6 sole StreanTs Ie 6.3 13.5 { +10% volts 
-20% 
ELBA POUR EREINGT sere Rect tcc eye! eerie ¥ sneasi nie se #0 rele 6 s16 Wyanei o. 6 acehe. 2.85 te amperes 
7270 & 7271 

Mu-Facror, GRID No.2 To GRID NO.1". 2.0.2... -. eee eves Rtedstorel nicketeleretere 8.25 

Direct INTERELECTRODE CAPACITANCES (Approx.): 
(rately INO TE SERRE. 5. OSS SER teens lock oaclpnEE incre ePNOR co) CORON ae a. Dice IO siete 0.4 pul 
Grid No.1 to grid No.2 and internal shield. ...........cee00. Seatene overs 10 put 
GridaNno:t to cathodelandvheater ssi (64- ar 7 eis cy ecle eos ae we wie co ore Ryans. ore 8 pul 
Grid No.2 and internal:shield to plate. ........... cc eee e eee cence Ness 10 ppt 
Grid No.2 and internal shield to cathode and heater.............00000 Zine put 
Pia teunOrCa TiO eran NEAtere s-. fcc © wks vacsekous os pretehsestG aysyarseeie alate chaigre b aceleve 0.14 ppt 
LEA LeRCONCATHOCE Seren tae ho, Reiets cies es ea ometetat Mita toe < thlce se ens ii ppl 

BULB LLEMPERATURE (At hottest point)... d..).0 Cais. ale ee cL a 250 max °C 


* For plate volts, 250; grid-No.2 volts, 250; plate ma., 10. 


AF POWER AMPLIFIER AND MODULATOR—Class AB} 


Maximum Ratings: CCS ICAS 
Oy Grae ATT EMU OL PAGE. sis ie Suc tials, oe ekeusiodedg ap Ryness) 0)e.. sacl sven eueus,’® aueke 1100 max 1350 max volts 
TDG aGER Tie Ooo LOL WAGE vise cists Slate cele sleBiel oer cisie a 6 lte“e isons 425 max 425 max volts 
MAXIMUM-SIGNAL DC PLATE*°CURRENT! ......2+-00.e0 cee ed 340 max 340 max ma 
MAKINUM-SIGNAI: PEATE: UNP UTS 2.27105 chi cleats » @ cliche ol cre sl onene 180 max 250 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT] .... 2... cc edc cer ccevene 20 max 20 max watts 
SEDI SS LATION fr owe, aes sen dial cus) «ysoae afore, « a eile olfeloauepite'e sharers 60 max 80 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.........eeseeaee 135 max 135 maz volts 
Heater positive with respect to cathode. ........eeeeeeee 135 max 135 max volts 
PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum Ratings: CCS ICAS 
GMAT IY VOLTAGE A tx, qt siotelalaichsbeletstaete eretelels «(lee cholietehehenetolils 900 max 1100 max volts 
LOOM RED-IN Ose, VOT TA GH ois'ur.'. satel ofotctolevolohets ehsluters assnorele turers 0) « 425 max 425 max volts 
NOS ART DINO Slaw OL DA Gina cre sl cleliel tte lolicho axeles 0 o%e.9-016 ster relies ee) sie —300 max —-300 max - volts 
OPRAH MOTRIN Tae > etatels clolelcatetsistetaleislselels eis stus ss oles 6 0's 280 max 280 max ma 
CAG RID-N OF bk CURRENT ...s70 0 slale eek eetete s,s Ley a theta ete etakecotets 25 max 30 max ma 
em LD NP UT ec cs ose eterets lela atette ees SAAS Siete BAe Pts RE 160 max 210 max watts 
CTRL NE UL seis) i + ses 6 aes 08M tatelie sve clicitencin eta ees One ofall 13.5 max 13.5 max watts 
Pe PMO ISSIPATION 0 csiciata ctolst ais aletatal states s Satetercletenctcletchancncl eteks 40 max 50 max watts 


RCA Transmitting Tubes = 


PEAK HEATER-CATHODE VOLTAGE: . 
Heater negative with respect to cathode................ 135 max 135 max volts 
Heater positive with respect to cathode. ............06> 135 max 135 max volts 


Maximum Circuit Values: ive ‘ 
Grid-No-1-GireuiteResisfance® = oe = 24 a tikes eieeloin «nein? os ane 30000 max 30000 max © ohms 


RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy frie 
and 
: RF POWER AMPLIFIER—Class C FM Telephony 
Maximum Ratings: CCS ICAS - 
DEPUATH: VOLTAGH > Seaside xk Holts ccs ws wu wewsie Sead 1100 max 1350 max volts 
DGzGRwD-N 62:27 OLTAGH Sac eek Bese San cise es bis alo Pinta, ais 425 max 425 max -yolts 
HC GRA WEE OLA GH ao oe wd clase chanel aros varus aceere —300 max —300 max ~ volts 
DEP RAT POWER ENT) cul aoc: pees Se oak cal Ae uters Wand ose arene 340 max 340 max a 
TCG RYD- NO. CURRENTS. ca coe Screens Uns sas te swale om iste 25 max 30 max ° ma 
PLATE ENPUT = a Se cee coho, ee Te Ridin ee atahe ate aN fel, relents 235 max 315 max ~ watts 
Gripes 0-2 INPUT... 5 shag ehee nie eeeaUe Sioa «Aad oie Sin sis kpeetee > 20 max 20 max - watts 
PATE DISSIPATION |. 45 San Siaeese 5 spate arctan AER «ol healers Basie 60 max 80 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...........+.00-- 135 max 1385 max volts 


Heater positive with respect to cathode. .........-..--.. 135 max 135 mac volts 


Maximum Circuit Values: 
Cyid-No.1-CircmitiR esata eee 8 rand OES egiia bear sera sera 30000 max 30000 maz ohms 
tAveraged over any audio-frequency cycle of sine-wave form. 


°Tf this value is insufficient to provide adequate bias, the additional required bias must be supplied by a 
cathode resistor or fixed supply. 


BEAM POWER TUBE 


Small, rugged, heater-cathode 

7 357 type used as af power amplifier and 

modulator and as rf power amplifier 

and oscillator in applications where 

dependable performance under severe 

shock and vibration is essential. May be used with full input up to 60 Me and with 

reduced input up to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 

20 watts, ICAS 25 watts. Requires Octal socket and may be operated in any posi- 

tion. OUTLINE 18, Outlines Section. Heater volts (ac/dc), 26.5; amperes, 0.3. Except 

for heater rating, base, and special ratings and performance, the 7357 is identical 
with type 6146. 


AA'=PLANE OF ELECTRODES 


BEAM POWER TUBE 


Rugged, heater-cathode type used 

7 358 as rectangular-wave pulse modulator 

in applications where dependable per- 

formance under severe shock and vi- 

bration is essential. Rated for service AA’ =PLANE OF ELECTRODES 

with duty factors up to 1.0 at a maximum averaging time of 10000 microseconds. 
Rectangular-wave modulator maximum -plate dissipation, 10 watts. 


HEATER VOLTAGEUAC/ DC) orice cote he as Ca ate Stata see ia ere See 6.3 volts 
HEATER CURRENT at 6.:3:voligic).. Scena exiles sgh mee biel ba wiaeke ne ache 1.25 amperes 
‘Te ANSCONDUCTANOR © os siudies er ete ote ae oe Oe ire Os ee ee 7000 uwmhos 
Mu-FactTor, GRID No.2 To Grip No.1®......... Fs wide SG ERE Oa hia Bece Saa 4.5 
Direct INTERELECTRODE CAPACITANCES: 
Grid Nail tasplate: so cece see c isi ce sea tein ke Sein a Bos eae rake el eee 0.24 max ppt 
Grid No.1 to cathode and grid No.3 and internal shield, grid No.2, 
base. sleeve and: heaters acicderesvewln shee Ree he eee CSE eS Oe 13 pyf 
Plate to cathode and grid No.3 and internal shield, grid No.2, 
basesleeve, and theater: ssh, iiticsd abate xe nib Gace are skal eo cae ee S 8.5 ppt 


— Technical Data — en 


BULB TEMPERATURE (At hottest point). .........ccccccccccs Wes eee ats 220 maz oC 
* For plate volts, 200; grid-No.2 volts, 200; plate ma., 100. 


MODULATOR—Rectangular-Wave Modulation 
For duty factort between 0.001 and 1 and maximum averaging time of 10,000 microseconds in any interval 


Maximum CCS Ratings: 


DC PLATE SUPPLY VOLTAGE (Ebb)°...... aisiacencuelevebelereteleveletefe aha. eiersterentieca ets See Rating Chart I 
INSTANTANMOUS LATE VOUTAGHGO. 3 45 ea.c cabce e Wo Wok oleae Pe as Be le Me 115% of Epb 
DGIGRID-NOi2;SUPPLY VOLTAGE? | occ. ss ve0sa varrave ae siiveholewheine Mere 500 max - volts 
DG GRip-NO: SUPPLY VOLTAGE? (5 0... 64 sb So be cove sheveletersteneketere sre eee 300 mex volts 

LOSSES 4 AMES See ae a ee CR Ger fom Piicly a0 Re erect See Rating Chart I 
GRID-No.1 VOLTAGE: 

Tnstantaneous-negative value... .....%..seecrecsese aie leteuertt deers Robotalelele 400 maz volts 

PCA MSIOSUMIVERURLUG fic we cide at ov cis cctic re sete re erica Sere ivste’s 100 maz volts 
PHAR LATE RO URRENT 4 sons sactted Face wha ed, eee Biro ee Roatan See Rating Chart II 
PARAS N Osco URREN DT ais | > siavo.cins o's ots suectinmin nea eee ean siatere, sere odes ‘ 0.75 max ampere 
EPA ear IO-IN Ot CURRENT 0.06. co sects os wth eee ee eooee . 0.5 max ampere 
(PEARCE UL MOMeeePTCe, CPA aON chee Laer eee, otc Sc os cae et ahi BN swale 80 max watts 
ReMRMR SINS AEP NIEARN Teaco We Jr's Gear ein’-ods) ats» s)secerdnie'te' Biol Mors s's Sv cake weds Conan aheters 1.75 max watts 
CRED SIN Oats ENE UML any Et Schese hastins)cathe: lacs ianeiebiersudls ection wie ce cee eralevere 0.5 max watt 
BEAT RMUISSIPATION mais «sec cence hon ee eee : achat. © See Rating Chart I 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............. Stel ehere: caoteraie aie gate 135 max volts 

Heater positive with respect to cathode............ spornenet siieie tehavotererevepens 135 maz volts 
Maximum Circuit Values: 
Sea ENOM=CALCUIIGECUESISUAMLCEs os scncsdne ie nk Ge viele Aekiee te oe 30000 maa ohms 

TYPICAL CHARACTERISTICS TYPICAL CHARACTERISTICS 


TYPE 7358 
E,=6.3 VOLTS 


GRID-No. 2 VOLTS=500 


pe eae a FS STR 
No.1} VOLTS E 


GRID-No.! MILLIAMPERES 
3S 
°o 
GRID-No.2 MILLIAMPERES 


O 200 400 600 800 1000 
PLATE VOLTS 0 200 400 600 800 


2 PLATE VOLTS 
92CS~l0I29T 92CS -10130T 


RATING CHART | 
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RCA Transmitting Tubes — aan 


t Duty factor for the 7358 is defined as the ON time in microseconds divided by 10,000 microseconds. 
ON time is defined as the sum of the durations of all the individual pulses which occur during any 10,000- 
microsecond interval. 


Pulse duration is defined as the time interval between the two points on the pulse at which the in- 
stantaneous value is 70 per cent of the peak value. The peak value is defined as the maximum value ofa 
smooth curve through the average of the fluctuations over the top portion of the pulse. 

° For tube protection, sufficient resistance must be used in the plate supply circuit, the grid-No. 2 supply 
circuit, and the grid-No.1 supply circuit so that the short-circuit current is limited to 0.5 ampere in each 
circuit. 

" Averaged over any interval not exceeding 10,000 microseconds. Care should be used in determining 
the plate dissipation. A calculated value based on rectangular pulses can be considerably in error when 
the actual pulses have a finite rise and fall time. Plate dissipation should preferably be determined by 
measuring the bulb temperature under actual operating conditions; then, with the tube in the same 
socket and under the same ambient-temperature conditions, apply sufficient de input to the tube to ob- 
tain the same bulb temperature. This value of dc input is a measure of the plate dissipation. 


OPERATING CONSIDERATIONS 


Requires Octal socket and may be operated in any position. OUTLINE 18, Out- 
lines Section. The bulb becomes hot dur- 
ing operation. To insure adequate cooling, 


RATING CHART II 


ia ee one therefore, free circulation of air must be 
7 MICROSECONDS MAX, provided around the 7358. The plateshows 
= + no color when operated with maximum 
tl ee rated dissipation. Connection to the plate 
= -—| cap should be made with a flexible lead to 
fe =. prevent any strain on the seal of the cap. 
ia — For tube protection, sufficient resist- 
x ;$ ance must be used in the plate supply cir- 
ms = cuit, the grid-No.2 supply circuit, and the 

Sch a oR a grid-No.1 supply circuit so that the short- 


circuit current is limited to 0.5 ampere in 


DUTY FACTOR Boe 
9ecs-soi4t: each circuit. 
TYPICAL PLATE CHARACTERISTICS 


TYPE 7358 
E¢=6.3 VOLTS 
GRID-No. 2 VOLTS=500 


PLATE AMPERES 


0 200 400 600 800 1000 
PLATE VOLTS 


BEAM-DEFLECTION TUBE 


7 3 6 0 Miniature heater-cathode type 
having unique design and mount struc- 


ture consisting of two plates, two de- 
flecting electrodes, together with a 
cathode, grid No.1, and grid No.2. 
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Technical Data 


Used for modulator, demodulator, and frequency-eonverter applications in single- 
and double-sideband, suppressed-carrier communications equipment operating at 
frequencies up to 100 Mc; used with single-ended or push-pull input to provide 
push-pull balanced output; used in low-cost balanced-modulator, balanced-mixer, 
and product-detector service. 


RIE CET AUERCN/ OG) onic et oss co she dace dct o ad Saba e bb wOEE hd eee 6.3 volts 
SRE RrR CR ACE MOC Rr eS eh ea 2 ot Dan La a eg Dance ey ae Ree 0.35 ampere 
DirEcT INTERELECTRODE CAPACITANCES (Approx.):° 
Grid No.1 to all other electrodes; except plate: : oo... ccc cece eee cnce. (5 put 
Grid No.1 to deflecting electrode: No.1... :..:.053 6 0c ce cscs ceceucccuace 0.15 put 
Grid Neleto desecting electrode N6.2. ) 2... 6. mm acov coos mak beens cet 0.15 pf 
Sree aLOr aCe OL 1s. c kee ees. peters a RR Fy 0.003 ppt 
Ppeiielee at BEMIAH LEON O22! oF, 5°80 coca ou nid <a ete ASS sid nde boas oe 0.0038 put 
Plate No.1 to all other electrodes, except deflecting-electrode No.2... 0.8 ppt 
Plate No.2 to all other electrodes, except deflecting-electrode No.2...... 0.8 rath 
Eat COMMU EE NOTA toe ioc cls kode « Paw k wares Re Ome 0.3 ppl 
Deflecting-electrode No.1 to all other electrodes, except plate No.1..... 4.6 ppt 
Defiecting-electrode No.2 to all other electrodes, except plate No.2..... 4.6 put 
Penecting-cleetrode No:lito plate No.1. 2. 6. de. oe be ois en ee 4 ppt 
Deflecting-electrode*No:2to plate No:23:. sa-descene cb cls ecu ccseacen. 4 pepe 
Defiecting-electrode No.1 to defiecting-electrode No.2...............-. Pe4 ppt 
°Without external shield. 
Characteristics, Class A1 Amplifier: 
Seater Gr CoN DPV EV OLA OG. Borie vy yet Salle ee ce EN OTN S vy Lote vk Law cde 150 volts 
Peate- NG csUppryav oltage®* 21. oaks ea Pee Re ede Beale. 150 volts 
Deflecting-Electrode-No.1 Supply Voltage.............ccccccesucceccece 25 volts 
Detiecting-Hlectrode-No.2 Supply Voltage..........dccleues cocse cee cceate 20 volts 
Rete ei WO VAVOILAZO 2.) uioite » as cai teus Oteais ddtie-ot.c Bere Bokcbean 175 volts 
atta st ater ia a. | Ra betta gered «cans od otcchcho ora 150 ohms 
Total Beam Current (plate-No.1 current plus plate-No.2 current)......... 8.5 ma 
SOE SES iD CYS SEC Ae ae 2a CC en ea Ri as = ga Ae ee 2.1 ma 
Transconductance: 
Grid No.1 to both plates connected together..................0.0000. 5400 umhos 
Deflecting-electrode No.1 to plate No.1". ...i 0... ce cece cece eee eee 800 umhos 
Welecuny-clectrode No.2 to plate! No.2 com esis es cv es see 800 pmhos 
NAL CRUOLLADG Sry cmete set crt chert creo trom skate Os hoe incive eee: 11 volts 


" Defined as the partial derivative of the plate current with respect to the difference between the de- 
flecting-electrode voltages, evaluated about the point of equal plate currents. 


® Defined as the sum of (a) the absolute value of the difference between the deflecting-electrode voltages 
when the current to one plate is equal to 90 per cent of the total beam current and (b) the absolute value 
of the difference between the deflecting-electrode voltages when the current to the same plate is equal to 
10 per cent of the total beam current. This sum, expressed in terms of signal voltage, corresponds to the 
peak-to-peak value of signal voltage that is required between the deflecting electrodes to produce peak- 
to-peak signal current at either plate equal to 80 per cent of the total beam current. 


Maximum Ratings: BALANCED-MODULATOR SERVICE 


PoE ENT a VEO DAC sete el: sities acai. Sizce he iste dy Aonchage peo eo ielovo bee . 300 max volts 
RACE NOP zVOMTAGE ccc, aio cn te ee eae aR oe cl ae SL ete 300 max volts 
DEM UMCTING LECTRODE UNO dle NOUTAGH.”.. ois & breve ciekatialecuostotosenaet eutes, St +100 max volts 
DRM HOTING-l LECTRODIEN Ocal, VOLTAGE... Givin ater oeen aatie erent cnet estan oa. +100 max volts 
CENT SING A NYOC TS NG DI ag RS Rn De en 2 AL re Fae MR er” ors RR a 250 max volts 
ALE ONE DISSIPATION: j.c).jomc ile! s vihiow cele able ONG otc Dek ee ete ee me, 1.5 max watts 
OAL oO Ce ISSTP ATION sien. Oy hae) $e, NE oe od ee Od ene eatin ee 1.5 max watts 
“CHETEDENIGS GS 72) 8 BS a ode Oe ae ee oR Pm DRL ene eaten mee nema 0.5 max watt 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.... 0... 0... cee eee cece eee 180 max volts 

Heater positive with respect'to cathode.) £0. 821.4. cea aes cocae 180° max volts 


Typical Operation: 
In accompanying balanced-modulator circuit using separate excitation* 


SEN IAC OMIO RCL DL ALEL anceces oe Gyn cous te heasie ge mi Ghts ior ao lionded ca RS Ro AE Se 150 volts 
Deflecting-Electrode Voltage, Hach electrode (Approx) 5.4.4.5. ..64 cavule ce ap volts 
SIE OU OE EV OLE AD Orn eh athe SiG Rae Rae A ccsacta: Melson: och aenateee igs AERIS tin GAS a aheboetes 175 volts 
EDERINCICULVOSIS bOI She tiale WhO W Aas IML ere Vers OPS ec Rgive Lote te 8 * pe NMS pe in 1200 ohms 
Peak-to-peak AF Deflecting Electrode Voltage**.............. 00.0. 00ee 2.8 volts 
BOAT LOCDER ty PRC TIC=N Oks VOLGAZE) o.cci2 bao Feel th ota) vce bi glolne siateiwes Silene wails 10 volts 
SEMEN PAGANI SGO Tater, chats cee kc ok in ae ah ip wre lee ieovm aso wits elena le 15 ma 


Grid-No-2 Crrrentii eis ie Bee ciate sc oo bia Mis tae ema alg ees rite an ones 
Plate-to-Plate Load Impedance (Approx.) 2... ccc cee eee eee eee ewe neees 
Push-Pull, Peak-to-Peak, Double-Sideband Output Voltage ............-- 
Carrier Supprebsian fis 205 gOS os cae baal ae one eae Sen ae eas ee Save 
Third-Order Distortion pec ose es a i i em ee a nig se we gene eta 
Fourth-Order: Distortion Ties ods ie oe cone ee eee be ae ope ie ds Sites Sa ae 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
Forifixed-bias operation.:. 3.2 «eo oda Pe ee eee ee 
For cathode-bias operation... . 6.6.6... cee eee fans is Rae 
Deflecting-Electrode-Circuit Resistance, Each. ©... 2.6 ee cee eee eee eee 


Balanced-Modulator Circuit 


CARRIER INPUT oR, 
(250 TO : 
5000 KC) 
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0.5 max megohm 
2.2 max megohms 
0.05 max megohm 


PUSH-PULL 
DOUBLE-SIDEBAND 
OUTPUT TO 
SINGLE-SIDEBAND 
FILTER 


92CS-!0258 

€1: 0.001 uf Ri: 0.47 megohm Ru: 2700 ohms 
C2 0.22 uf Re: 1200 ohms Rie: Quadrature Balance 
Cs: 0.001 ui R:, Ra: 68000 ohms Potentiometer, 2500 ohms 
Ca: 0.01 pf Rs: 47000 ohms Ris, Ris: 2700 ohms 
Cs, Ce: 0.0033 uf Re: 12000 ohms Ris: 0.1 megohm 
C7: 0.1 pi Rz: 47000 ohms NOTE: All resistors 44 watt, =10 
Cs, Cs: Sufficient to resonate Rs: 0.1 megohm percent, unless specified. All ca- 

Input of SSB filter Rs: 2700 ohms pacitors 400 volts. 
Cio: 0.22 pf Rio: Carrier Balance Potenti- 
Cu: 0.47 uf ometer, 5000 ohms 
Maximum Ratings: BALANCED-MIXER SERVICE 
PLATE-N 0; IS VOD PAG Bic cclen ts Goes See eee ee at Ge ee es ee 300 max volts 
IPRATH-N O.F WOE BAGH: Oo oss csts Bescon Die Pa eee ot Cr a et ga eg nee 300 max volts 
DEFENCTING-NLECTRODE-NO.1 VOLTAGE: 9.0. - 2 eet eee Se eee ee +100 max volts 
DEFLECTING-DLECTRODE-NO:;2-V OLTAGE, «eae ee cee oe es a ee el +100 max volts 
GRID-N 0.27V OHTA GBS isa < e.e ere sabe eocvauerste Os ge tora ms Stele Ble ete se ipa geese ee 250 max volts 
PUNTE-N OP DISSIPATION ce oes kate estes teed hake ater ome Cedeae gla eee 1.5 max watts 
PCATE-NO:2 BISSIPATIONS © oc some coe ait pate eae Oe eins te, ae ere 1.5 max watts 
GRID N G2) LNP OP os oh. chee aye ls oie eat I er ot an a Cea eae 's enone, ott 0.5 max watt 
PreAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect-ta cathode... . 2s... 60. ee i as 180 max volts 

Heater positive with zespect.to cathode. . 22. 2... - 2.25 wane oases 180° max volts 
Typical Operation: 

In accompanying balanced-mixer circuit using separate excitation* 

Plate Voltage, Machi plate ec. 3 i hsp s a4 - dock cig hele aka ee ee cee eee 150 volts 
Deflecting-Electrode Voltage, Each electrode (Approx.).............-..-. 25 _ volts 
Grid-No.2 Voltaved, 2-5". cas maak cre tes oes RP ee che er 175 volts 


Sh nha Bee - Technical Dao —=—=_=_====— 


ee es Lema hOney, ear pias fs. cs searaamastelen anda MEN COL ae 1200 ohms 
Peak-to-Peak Single-Sideband Deflecting-Electrode Voltage**............. volts 
Peak-to-PeaksnreGrid-No wl Voltage... 0. os docs cn bck Fede ong oot. 10 volts 
Plate. @urrenceuach Diatewrrn +06) Geass, cacti. « sunscea 4's lol etunaiat an a eee ee 1.5 ma 
NQMC sO UL ECUCHPE ri fis aes os Aavacestao oe ee ee 0.75 ma 
Piate-to-Plate Load Impedance (Approx.).........:..0.cccceccceensecu 40000 ohms 
Push-Pull, Peak-to-Peak, Single-Sideband Output Voltage: ..:........006. 25 volts 
OSciat Ores UpPLSssLOu em Me teet seh a sous oe oid Mra cic eR eee ee —40 b 
MTG Order Wistordouy tae vet nes oe le Aa eR ote ee a NO em —40 db 
EOtErun—OcraCimIOISLOrLONliin tron p oe rercsee. ce cn btera face sare ches Gee Gc ke ee ee -—39 db 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


HCO RKC MANE OD CLA Ll OT 5, cpltive, shansusn clea araytensataeerts dato cee sl nt I Da AO aE Oe 0.5 max megohm 
Pen cao oe pias ODCrAUONS: . <.s.0R 0 othe bse 4 chem ahs, « Mow gn « Met de 5 2.2 max megohms 
Deflecting-Electrode-Circuit Resistance, Each ..........0%...0.02--00000. 0.05 max megohm 


Balanced-Mixer Circuit 


L} 


SINGLE- 
SIDEBAND 
OUTPUT 


~ SINGLE-— 
SIDEBAND 
INPUT 


dead Keds etieteetne ator balla} 


R 
OSCILLATOR 
INPUT 


92CS-10256RI 

C;:0.001 pi Li: Inductor ometer, 5000 ohms 
Co: 0.04 uf Ri: 0.47 megohm Rs: 0.1 megohm 
C3, Ca: 0.001 pf Re: 1200 ohms Rs, Rio: 2700 ohms 
Cs: 0.04 pf Rs, Ra: 68000 ohms Ti: Tuned Input Transformer 
Ce: Split-Stator Tuning Capacitor Rs: 0.1 megohm - NOTE: All resistors, 34 watt, +10 

to Resonate with Li Re: 12000 ohms percent unless specified; all ca- 
C7, Cs: 0.04 uf Rz: Oscillator Rejection Potenti- pacitors 400 volts 


"The de eomponent must not exceed 100 volts. 

*Operation with self-excitation and cathode resistor of 300 ohms is-similar to operation with separate 
excitation. ‘ 

** To either electrode; the other electrode is bypassed. 

tReferred to single-sideband output voltage. 


OPERATING CONSIDERATIONS 

OUTLINE 9, Outlines Section. Tube requires miniature nine-contsact socket and 
may be operated in any position. To avoid excessive distortion, the plate voltage 
must be sufficiently high so that the instantaneous plate-voltage excursion does not 
enter the knee region of the tube characteristic where the grid-No.2 current in- 
creases rapidly. A defiecting-electrode voltage in the range of 20 to 35 volts for 
each electrode is satisfactory for most applications. Some means should be provided 
for varying one of the deflecting-electrode voltages for balancing purposes. The 
balance control should allow the positive de bias voltage to vary approximately 
+10 per cent about the mean value. To minimize distortion, the peak signal voltage 
applied to grid No.1 should be smaller than the grid-No.1 bias voltage so that the 
instantaneous grid-No.1 voltage never reaches zero. 

Deflecting-electrode-circuit resistance should be kept below 50000 ohms to 
prevent nonlinear tube operation. The resistances of the two deflecting-electrode 
circuits should be approximately equal to minimize unbalance. The current drawn 
by each deflecting-electrode is in the order of 40 microamperes. 
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DEFLECTING = ELECTRODE ~ No,! VOLTS 


AVERAGE CHARACTERISTICS 


TYPE 7360 
E4=6.3 VOLTS 


PLATE VOLTS = 


(PLATES CONNECTED TOGETHER) 
DEFLECTING-ELECTRODE VOLTS= 25 


(DEFLECTING ELECTRODES 
CONNECTED TOGETHER) ra 


150 


TRANSCONDUC TANCE 
(GRID-No,1 TO PLATES)—- 


<5" 4) <8 bon 
GRID-No. | VOLTS 


S2cs-i0zsote 


AVERAGE CHARACTERISTICS 


TYPE 7360 
E,=6.3 VOLTS 


PLATE-No.! VOLTS=I50 


! 

PLATE-No.2 VOLTS=150 1 
DEFLECTING- ELECTRODE- 200w lS 
No! VOLTS=25 ong 
DEFLECTING-ELECTRODE- i000 H&L 
No.2 VOLTS ADJUSTED TO GIVE ox 
EQUAL PLATE CURRENTS. uss 
ZT 

a 

oe 

ad -! 

Qa 


“1 
=, 

GRID-No. | VOLTS 
92CS-l0249Tt 


AVERAGE CHARACTERISTICS 


TYPE 7360 

Es=6.3 VOLTS 

PLATE-No.! VOLTS=150 
LATE-No.2 VOLTS=150 

DEFLECTING-ELECTRODE- 
No.2 VOLTS =25 

GRID-No.2 VOLTS=175 


Ip,=DC PLATE-No. i 


CURRENT 


Ip,2 DC PLATE-No.2 CURRENT 


2 10'S) "et 4 i2o 
PLATE MILLIAMPERES 
S2CM-!0252Te2 


MICROMHOS 


MICROMHOS 


ibg? AC PLATE - No.2 CURRENT 


o Tubes 


Magnetic fields adversely 
affect the intrinsic operating 
plate-current balance of the 
7360. Although this tube is in- 
ternally shielded to minimize 
this effect, the tube should be 
mounted as far as possible from 
all devices producing extrane- 
ous magnetic fields such as 
transformers, chokes, motors, 
or similar components. Itis rec- 
ommended that an external 
shield be used in those applica- 
tions critical for balance. 

Chassis layout should be 
such that all components and 
wiring associated with the 
plates and deflecting electrodes 
are symmetrical. This consid- 
eration is particularly impor- 
tant in rf applications where 
very small differences in stray 
capacitance can result in un- 
balance. Chassis layouts which 
permit heat or vibration to af- 
fect the components associated 
with one deflecting-electrode 
circuit or plate circuit more 
thanthe other should be 
avoided. All components 
should be rigidly mounted. 


OPERATION CHARACTERISTICS 


TYPE 7360 

E+¢=6.3 VOLTS 

PLATE- No. ! VOLTS= 150 

PLATE- No. 2 VOLTS= 150 

DEFLECTING - ELECTRODE - 
No. 2 VOLTS= 25 

GRID- No. 2 VOLTS =175 

ip, = AC PLATE - No. CURRENT 


rod 


LAivs>.| | 
A (i ifieh ht 
Peat 


INSTANTANEOUS DEFLECTING-ELECTRODE~No.! VOLTS 


-2 -4 -6 -8 
INSTANTANEOUS 

AC PLATE MILLIAMPERES 

92CM-10264T2 
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AVERAGE CHARACTERISTICS 


TYPE 7360 

E426.3 VOLTS 

PLATES CONNECTED TOGETHER. 

DEFLECTING-ELECTRODE VOLTS=25 
(DEFLECTING ELECTRODES 
CONNECTED TOGETHER) 

GRID-No. 2 VOLTS #175 


MPERES 
nN 
oO 


a 


PLATE (1,) OR GRIO-No. 2 (Ico) MILLIA 
3 


0 50 100 150 200 250 300 
PLATE VOLTS 92CM~l0253Ts 


BEAM POWER TUBE 


Small, rugged, uhf, forced-air, 
cooled, heater-cathode, cermolox type 7 457 
used as af power amplifier and modu- 
lator, and as rf power amplifier and os- 
cillator in compact mobile and fixed 
equipment where dependable performance under severe shock and vibration is es- 
sential. Useful at frequencies up to 2000 Mc and beyond. Class C Telegraphy max- 
imum plate dissipation, CCS 115 watts. May be operated in any position. OuT- 
LINE 78, Outlines Section. Except for special ratings and performance data, in- 
ternal construction, and minor differences in general characteristics as shown be- 
low, the 7457 is identical with type 6816. Tube has matrix cathode. 


REM RECAC LO) cas ok ce nk aie fore cs oes ace BO ee 6.3 volts 

cu RUS EU SOU Sg Sa ie peal a I) Bec AA RR age ek we as Se aR SD ee 3.2 amperes 

UE A DEN GL UME VETNIMU MD) 5 Sesbae nett sOueats ict a2 ete etal) aie eae eee lesa Ste 60 seconds 

AGELCA CT O ie mupeemey ee geet su ohS: one ts uthoxs mucha esas eUsuaseneneemeseuies Ghee etek hiten rte 18 

DIREC PUN THREE HCTRODE CAPACTTANCHS: ©. os. ..s5 4/6 > ook one) okt dela s Sees 6 
GhiaENONeLO platens tes se eet ee ee Hin Give ae bicicteperectbaelictraeer 0.065 max ppt 
iGridgNouacoreathodeiand neater a... sor cee ae oe 14 ppt 
Bisteto cathodesand heateri 3s 2 25h tee Eke. Cake sels ace des Seen 0.019 max pet 
GTIGENOraC OP OTIGe N Oba eee iats sak Monies, F sasqerice eile loner ah aueno cupuerorae dhe oteieus 19 put 
CIC eNOse CONDIACO en ere. core ns errr ies) ox oles ele ities te eect ce Me ama Set) put 
Gridenio. 2borcathodeand Neaterts wan ain wbherey nis lerdale heels eoced ane 1.3 max ppt 


°Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating the cathode and resultant short life. 

"For plate volts, 250; grid-No.2 volts, 250; plate ma., 100. 

®Measured with special shield adapter. 


OUTPUT 
TERMINAL RESONATORS 


* 


TUNABLE OSCILLATOR 
TRIODE 


Heater-cathode, pencil type hav- 
ing integral resonators; used as uhf 7 530 


oscillator in radiosonde equipment. 
Tunable at frequencies between 1660 
iH & and 1700 Mc. May be used at ambient 
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RCA Transmitting Tubes 


temperatures ranging from —55 to +75°C. UHF Oscillator maximum plate dissi- 
pation, 3.6 watts. 


HEATER, VOLTAGE RANGE (AC/DC) ooo co occ cae heb cts Nhs teen ees es 5.2to 6. 6f volts 
HEATER CURRENT at @ VOLES on 62s os re cape isin-e ala odie Gie law esis + 2 oneal able akre 0.16 ampere 
FREQUENOY CA. ppPoms) FF bie 88s FOE ee «COON eee PES Sas Ve ss 6 ae Wee Mees 1680° Me 
‘TUNING ANGE At sis Serene ober tattoos. Shela mile oxy. Thawte os ove eam 1660 to 1700 Me 
RF CoaxiAL OUTPUT TERMINAL: Characteristic impedance (Approx.)...... 50 ohms 


TUNING SCREWS (2): : ; 
Maximum Torque (Absolute) at tuning-range stops. .....-.-...-.-+--- 6.5 oz-in. 


Maximum Ratings: UHF OSCILLATOR—Class C 
At frequencies between 1660 and 1700 Me and altitudes up to 100,000 feet 


DC PLATE TO-GRID VOUTAGEE EL scab sae Sao le Bey ape aasl esn eane Sieh e es Caras 130 max volts 
FCP LAT COUALIERINNT ie ee oe ei eee © ace oe ee eet eg ned ee eee 6 ae 34 max ma 
IC Gary CURRENT), pide: os Fees de On ea sons «ae ole he een pr ee ee 8 max ma 
PEATE T NEUE eos ccearpantntd Pod © es Seine wes Dene CR A ae ENS, Lee 4 max watts 
PEALE DRISSEPATEON 2 ic fetes oie Seamer cliceial acini ania alii races ie et sn eho 2 ins ke el boa _ 3.6 max watts 
AMRBIENT-TEMPERATURE RANGER 5: .5 ociveble cle c eo dee goles dis Sebenss ein te a caters —55 to +75 fe 
As cathode-driver oscillctor at frequency of 
Typical Operation: 1660 Me 1680 Mec 1700 Mc 
Heater Voltave nists eee ees ss ea sn ge aie 6 6 6 volts 
DG Plateto-Grney Dteape se ©. oes oe © cies ies 124.5 124 123 volts 
DC Cathcde-tonsridwVoltaee J) a). sain a a,s a a alee ee fies 6.75 6 volts 
From pric resistor Oleg). steak a tne ce te ee 1500 1500 1500 ohms 
DWC GathodeGursout soe ree chan ois Sa ss eae oho 35 31.5 32 ma 
DC GridiGurrent Ses Sasa SRG kes n sehen ane oe 5 4.5 6 ma 
Useful Power Output (Approx.).......... Et MAN Conte. 575 BTS 475 mw 
Circuit Values: 
Crwid-Gircniteesistance, maximum; ©...) 08. i sees ee eee eee 2400 ohms 
Grid-@ireuit Resistance, minimum 6.668 ee elie Roe nie safe che ee ee 1300 ohms 


+ This range of heater voltage is for radiosonde applications in which the heater is supplied from bat- 


teries and in which the equipment design requirements of minimum size, light weight, and high effi- 
ciency are the primary considerations even though the average life expectancy of the 7533 in such servy- 
ice is only a few hours. 


°As supplied, tubes are adjusted to 1680 +4 Me. 


OPERATING CONSIDERATIONS 


Type 7533 may be operated in any position. OUTLINE 75, Outlines Section. The 
flexible heater leads of the 7533 may be soldered to the circuit elements, but not 
closer than 34-inch from the surface of the glass button. Otherwise the heat of the 
soldering operation may crack the glass button and damage the tube. 

Support for the 7533 should be provided by a suitable clamp around the metal 
shell of the tube, preferably in the indicated zone shown on the dimensional outline. 
Care must be taken to avoid clamping so tightly as to cause distortion of the resona- 
tor cavity with resultant change in operating frequency. Connections to the grid 
terminal and to the plate terminal should be made by means of spring contacts only. 
Under no circumstances should connections be soldered to these terminals. 

Accurate frequency adjustment in the 1660-to-1700 Mc operating range, to- 
gether with minimum frequency drift, may be obtained by using both tuning 
screws. Alternately turn each tuning screw not more than one-half turn at a time, 
in a clockwise direction, to lower the frequency. Repeat this procedure until the 
desired lower frequency adjustment is reached. To reach a higher frequency, follow 
the same procedure except that the tuning screws are turned in a counterclockwise 
direction. : 


BEAM POWER TUBE 


Miniature, heater-cathode type 

7 5 5] used in mobile communications equip- 
ment operating from 12-volt storage 

battery systems. Used in rf amplifier, 

oscillator, and frequency multiplier 

service at frequencies up to 175 Mc; also used in modulator and af power-amplifier 
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Technical Data 


applications. During manufacture, the 7551 is subjected to special controls and tests 
for heater-cycling, heater-cathode leakage, interelectrode leakage, low-frequency- 
vibration performance, 500-hour intermittent life performance, and intermittent 
shorts. 


EMME ECAGTE IRA NGI So 5) SP bere w cs oeakkcis ed ecru ocd ane O Ane uiidaP wath 12 to 15 volts 
MM AIR UC EELS OLVOLLS, <3. ocs,25.44 dco hacen cakes code canbe 0.36 ampere 
Direct INTERELECTRODE CAPACITANCES:° 
SRE ER ESTE RADE E Dye cr ra See's dls oles eae Oe ee ee 0.15 max ppt 
Grid No.1 to Cathode, Heater, Grid No.3, and Grid No.2..........06- 10 put 
Plate to Cathode, Heater, Grid No.8, and Grid No.2..........seceeeee 5,5 pu 


° Without external shield. 


Characteristics, Class Aj Amplifier, with 13.5 Volts on Heater: 


ees MD I oe ne, so Sasa hic de Oe Pe OUT ee ie 250 volts 
Se Pern ae eS ek ON fe ME ele se eee ee Connected to cathode at socket 
Rabe ene AY ERG E ELST, ks. ys ole'd h ale seared Ral eben Pune e eae 250 volts 
DS EGS NUR SA or ne ee An a -18 volts 
Pere bacenretsvicine.c to.Grid Most 3 ory. scl oe Poke k boo yOaen Fanlicn 8.7 

RENE PR SUI, Chto Vere. Oe. 2. ei Pk eo etliup S eye RE aie 5300 pmhos 
ere ETON Oe mls Ty. nag T rica aoe Co. GO OL ee, SRA RR: 40 ma 
SEGRE IN| a1 324 (CHUTE 2) Ae lig MONO Ag a a Fe aT a 3 ma 


AF POWER AMPLIFIER AND MODULATOR—Class AB] 
Maximum CCS Ratings: 


NNN UR CIRO TRE CIRM INS Bek, x cued a svat come ta woelee fh woe ogo ices uals 300 max volts 
CAE! RUGS oO A OO 5k SNR aera tk rr aC a te Connect to cathode at socket 
MURAD IDE LOMVOL TA GH teu Sah... che ahicve dare tek 4 tonik cian & 60g care Cranenennencneme 250 max volts 
MAXIMUM-SIGNAM 1) C-PEATH CURRENT... ck clint sw wee edu wwe 70 max ma 
MEENA = SGN AT PLA TEEN PUT fo 2 ein AG DIR eae GbR Oe bbe a ocd wawikeints 21 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT™. 0.2.00... cee ee eee eee earete tone apecnetine 2 max watts 
EMRE IE) ESET SAUCY Ns Or eet SWRA De Rew dl a reretalas fs, che Rte fortis ase tone Suite 1h he aed 10 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..........-cc.cevsvvsveevduae 100 max volts 

Heater positive with respect*to. Cathode. . 4.066 .00+0..00n es clea ow eblee 100 maz volts 
Boos TEMPERATURE (At hottest point) .s....<ce.0 ccs ces USC cu dks ele. 225 max °C 


Typical CCS Push-Pull Operation With 13.5 Volts on Heater: 


Values are for two tubes 


TENC) BT Wey ia Ta CS aed ee cn <r ee OIE ER RG Care cit td 300 volts 
RET ae eM NE SNE 2 MUIR i S55. iytcrep Blan jn ie ceovn’e’ andve, Saks eee & Gules Connected to cathode at socket 
a aN ARTE IN AEM CTI Poot sartesignel tata nse tah'aitdnouia eso to900' geidesenadadona a vaiants 250 volts 
Pert TC NO MEMVIOUEAL Cette BING os ices, Sgik bc bekake tanenasslaaes ett oeate doe aT Aaa de mee eS -21 volts 
Reale Al Grid-N0-t-t0-Grid-NO.1 Voltage. :.secercvc iets sayete ccorsveuoereiecareiave sveconprets 40 volts 
EES R PE REG CLIT TONES Gry. 6 sera te ss.cgta save laid toss lane see su lalouve retouenniy eM 40 ma 
PEALE SIS ARO ElACe CULTONE., «os. sebewtere uaa tetore “ara helsurderensilecabavenevesgenlsne tans 125 ma 
peered ete) ORT LCL IN Ose, Ce UETL ON bis cto .15\ la clanaderisdaars uckorenaltoite elanazert iomerdaslodpa¥onsbess 2 ma 
Maximairm-Signal DC Grid-No.2: Currents. .cpsssiccctoistorataterorotersiesalsatshohy’> a--cralarets 14 ma 
Effective Load Resistance (Plate to plate) .iiv.issens cers vies eprint 5000 ohms 
MTN ITIAN TITEVINE POWERS oo. 6. c shasatete orototet ssntetndeoaloeevises rain whats Soabetptotenn y 0 watts 
UTM ISL ae AMT Ce LES LOLUION «Sets. As), caskonedcveiterons Sec amsannneredetanenshoconadopay stensdetererthsl o 5 per cent 
Maximuz-signal Power Output (A pprox.) /) oo cece r ne ca sude bye wee aes 20.5 watts 
Maximum Circuit Values: 

Remmi a CON OTE CEL CSISCALICE 6.5. << 5.009 sate + ce s.e he 6 whee e beta we e.s ty ve sud eecplee 0.1 maz megohm 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 


RF POWER AMPLIFIER—Class C FM Telephony 
At frequencies up to 175 Me | 


Maximum Ratings: GES ICGAS 

Pre PUATH VOETAGH |... sc cv cscs es og PAHO OG Abinaese tone 300 max 300 max volts 
Co URL ISI I Ss ee Be ie ben ga tree A A on acai res Connect to cathode at socket 
PCM RID ICO) a) VIOUTACH a cir cisb.e vsivle sles s'eveleeiere ol ele ds elete! e's 250 max 250 max volts 
eee e eRe TRAE SOUTA GIN nisroit nie cbs cs ta catchall ei ale cueistaelela’ es —125 max -125 max volts 
DC PLATE CURRENT.............. ACHE RR ROA NO IRIE 70 max 80 max ma 
DC GRID-NO.2 CURRENT. . oe shea oe Pe iio stint sie Ae 15 max 15 max ma 
Pi Man. LOURREINT oa cc aisteies fic wees o's, 0s, 0.vitereie ie oie Naa 5 max 5 max ma 
eA TERENPTEN s .o ep orcioe «5 side tees Re Eley ota SE A cwerate 21 max 24 max watts 
GRID-No.2 INPUT,..... SraTatecpieieeasvepeieistarsie atichsts Na iebatekel raat e ; 2 max 2 max watts 


PLATE DISSIPATION Sos, ose sisi ace ais wie eis fepein «oe olate indaehapelyl's aida he 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode....... Met e2 vs 
Heater positive with respect to cathode. .....sseeveeeece 
BULB TEMPERATURE (At hottest point) ........cececceeeess 


Typical Operation With 13.5 Volts on Heater: 


DERPIlate WV OLCAL Cs. ncn ike ecoise Waimea fale eel conta tek 250 
Cora NO 29 sen Ee ie ns Die sae oe afer ema OS oie 

DG Grid=Nio-2: Voltage a crcoe eis se ter deena eats hace 200 
DGG Tide NOs VORAGOhE Same crtkcle-« o's) stebsie oiis,re Lr PE —40 
Perio RESGHG=N Onl VOlaAG ce cae cic > oo clei siete siaiehen- es _ AT 
OUP le tes Currents oe ose eieieie eae oredenerehaveilciwua's 60 
PG HG rid=NOLaAC IIEPEN ts aaa ne: os) ih ee ase a ites Beis 3.7 
WOM sd-N ov Gurreltt GA PPrlox io eee sees ble ele 1.5 
Driver Power Output (Approx.)**........... SA Acre 1 
Useful Power Output (Approx.)f .. 2.6.52. eee c eee eees 6.5 


Maximum Circuit Values: 
ria: 1=Cirenie EesIStanee gy. = 5h \clels.& e sieie © wel vee raete 


RCA Transmitting Tubes 


10 max 12 max watts 

100 max 100 max volts 

100 max 100 max volts 

225 max 225 max a, 
As amplifier at 175 Me 
CCS ICAS 

300 300 volts 

Connected to cathode at socket 

200 250 volts 

—A2 —55 volts 

52 62 volts 

70 80 ma 

al, SPI ma 

Liste 1.6 ma 

1 15 watts 

8.5 10 watts 

0.1 max 0.1 max megohm 


PLATB-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: TOA 
DC PLATE VOUTAGES seo eno oe ee aie eile Scie eire alata ere, eer s came 250 max 250 max volts 
RTI ce aoe © tees ea eles es wie le amelie ta: Oe ai tea Code taney s sna Connect to cathode at socket 
GHRID- NOs VOLTAGE 2 oat see ie os ee pie aoa oi nin ane 250 max 250 max volts 
TDG RTD NO 8 VOTE AG Bite ie ya: clepeoy efoto uelmlicysusnsustenabeleueveiseavesiov eam -125 max 125 max volts 
DEIPIATRACURBENT 3 .iiop deisGie & pee aeinle oe ise elsio eee ieee e oes 60 max 70 max ma 
DC GRID-NO.2 CURRENT........-% BF ance Sree nies, ielwite oie ten etal 10 max 10 max ma 
DELERID-NOsIAGURR ENT 5c 6 fico iare eras Gay Stars & hola tel euate sole 5 max 5 max ma 
Eres A PG Paes evinces et nue serie oleic pie e bier sea hele MESS eae 15 max 17.5 max watts 
CR TDSIN O22 ANE Url ets aici ae SR AE ote lel > claiar =! wastes Sle lotsa e 1.4 max 1.4 max watts 
eC MOISSTPATIONS cos. oc soa ache taee Sslpe s)ioier shes a sl esecaielorsiete mister T max 8 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ..........+.-+-: 100 max 100 max volts 

Heater positive with respect to cathode. ..........++-+-- 100 max 100 max volts 
BULB TEMPERATURE (At hottest point). ....0.....c+eeeeee- 225 max 225 max °C 
Typical Operation with 13.5 Volts on Heater: 

At 175 Mc CCS ICAS 

DGePlate Violtage <8; Mosse ie ta 4 a) apaea.n sats wae weiieim Shane cota 250 250 volts 
ere NG eee ees | Pee eas Ee Ch LPP Pe sc et ama e be Fee me Connected to cathode at socket 
DG:iGrid=Necd; Voltage@ sae cee heiesh ee emer ere ike ee 250 250 volts 
DG) Grid=Noels Volinges Asan: odes or eee obs eee ies —70 —75 volts 

From 4.grid-NO-b resistor Ofc <0. ose eeu se eevina sees 33000 33000 ohms 
REOrid- NOI MOLLHEG for hwo etieo ba iii acer Peiose erika 75 80 volts 
DG Plate’ Currentes sorlicck ew cleo obese eee ate See he om eras 60 70 ma 
DGC:Grid=Ne-2-Causzent..05 5 eke ee Se ar Se ay Ore, 2 iat 3 ma 
DGAGrid-No.l Current CAPProxs eee). 6 cures sicteio pres) poe oe Zen i TALS ma 
Driving, Power VADPIOx.) 2% cece wit ieee ome ee oe eke leila AL: 1 watt 
Waetulerower OutpuGie eco nc creer os sne ce eer eee eins 6.5 7.5 watts 
Maximum Circuit Values: 
Grid=-No-; t-Cireuit ResiStance oo. \..<:5 « .ciyele® 00.0 wreeiele Osa inlaielsieie 0.1 maz 0.1 max megohm 

FREQUENCY MULTIPLIER 

Maximum Ratings: ccs ICAS 
DC PLATE VOLTAGE. .......... al atigs atahs cietere 1s Ruetetotete esos) ete noir 300 max 300 max volts 
GREDINGO.8 oe ee sche Saree eae She Je de he rahe Retain eas er ar eaietel Connect to cathode at socket 
DG GRIDe NG:2IV OW DAG rie eo crs taic terete) te ss on allel orem se hel tale 250 max 250 max volts 
DC GRiIp-NO.1 VOLTAGE.........-.0. ENN aha Oaatete oe efonne Bnewohe —~125 max -125 maz volts 
DC PLATE CURRENT. .. 0... ccccncceccscecscsssecccccs nebo 50 max 60 max ma 
DC GRID-N.O:2: CURRENT peucaci- cee cis eleleta e diave 02a wi shousteleretsl@ iter 15 max 15 max ma 
DGrGRI-NOWsC URREN TL edi i atatels siskers loltie. >. sicia isasloielelsuslssaieiel ese 5 max 5 max ma 
PLATE INPUT cae Meee ces paissssee eile <a s fh o\shejate's cl eqs ele stelle nie) s\ele iors 13 max 15 max watts 
GRID=N O23: ENP oe rsbeiee eieios omic aie a aelel creteietesiesola (tat eracs sete 2 max 2 max watis 
PLATE: DISSIPATION s:.-15:cdoueotee rte nial «ole ct siemets ete pe rs ale ialads azaleas ote 10 max 12 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode....... era aiicane aves s 100 max 100 max -volts 

100 max 100 max volts 


Heater positive with respect to cathode. ........+.+ shotereta 


At frequencies up to 175 Me 
CCS 


Technical Data 


BULB TEMPERATURE (At hottest point)........-..c-0b se ues 225 max 225 max KO 
Typical Operation With 13.5 Volts on Heater: As doubler to 175 Mc 
ROAD MPI ADCRN OLEAD Ota cit Ua Sieg, ian Le ak Pec ook Ee oie 250 300 volts 
CEYIGEIN IO one decaf cua cianaitccc DEAE A Aa OE a heed ee Connected to cathode at socket 
DGcGrdenowd, Voltaver 2a. idk ek. a Mane ude siRe eh 200 250 volts 
PD) CAG RISING VOIGACOR Tish. ocak bs ahs cys soleaa od Gheiochadigtstneels 5 0eN -53 —66 volts 
ROM Pie INOs S. TORSLOM’ OL ss o's pac «ia lhio Ree Asouc.e eSourotuns 53000 44000 ohms — 
Bestia ly batallG=N Ost V OLLAZEC. ca cs os ce dees eit dn lot eten 60 74 volts 
PMA COMOUTRON GR its Ack tes accleie Skee be bee cae ee Des 50 60 ma 
OX Cy Ea 0 EI CEPA GA GO a 2 OR a ar Rt ae 226 3.5 ma 
DOG ridenioelOurren ty CAPPLOX.) io cis sas vale vga taeeorg vet cededen 1 1,5 ma 
LOTR SME OWE CATDLOX TEs sess cle cieiecice gd Gne oe a ket ebb bie 0.4 0.6 watt 
SCM OULDUL TOs ac cite ae aes Po eet ee ee eee, 3 4.5 watts 
As tripler to 175 Me 
ENG Abe OM AGE tee ernie cs elk tat) dei st. SMe ee | Larges 200 250 volts 
(PAVE ATC a... Ba 25s 2 ate aie ie cua ES ae eee Re Set oe ite cea gee Connected to cathode at socket 
OCHO aN Ose WV OLLAL CL wn seca. ss ALM Magh soa ov oe eae x 200 250 volts 
Oui INOsLoV OLLALEN Oy Fath te oe ec cae oe eee a —90 -120 volts 
PuGm wuerid—No Tl resistor ofl... cide) Jane 50000 70000 ohms 
POA Ker be rl NiOsL, VOLTAGE! Sis ooo a lchiw cdc ae kaha we ereaevas e 105 130 volts 
DORE TeaLOMOMEPONG mere priate pv cessied bis ides eels adem Ashen eee 50 60 ma 
MCC td CN Oe Corren Gottn es he hse Aare Geetens Calis cunts At ie ate ed 38 3.9 ma 
DC Grd-No-. Current-tApprox:).). 8. Pe he er ed 1.85 Al fe ma 
Drivingre ower CAMPLOR Mois sk. sek eek uRIUR i swe es ce es 0.4 0.6 watt 
Sen OWE EO UU Url a hated cat sui ilsbeet ated’. ol Mea TA 2.3 watts 
Maximum Circuit Values: 
UIT O51 OITCUIE LeSISEAN CE: o50 lie 15 oo ste wutlwei es e's slo y wes 0.1 max 0.1 max megohm 


=" Averaged over any audio-frequency cycle of sine-wave form. 
* Obtained preferably from a fixed supply. 


° Obtained preferably from a separate source or from the plate-voltage supply with a voltage divider. 
If a series resistor is used, it should be adjustable to permit obtaining the desired operating plate current 
after initial tuning adjustments are completed. 


* Obtained from a grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed supply 
or cathode resistor. 


*“* Driver stage is required to supply tube losses and rf circuit losses. The driver stage should be designed 
to provide an excess of power above the indicated values to take care of variations in line voltage, com- 
ponents, initial tube characteristics, and tube characteristics during life, 


+ Measured at load. 


“ Obtained preferably from a separate source modulated along with the plate supply, or from the modu- 
lated plate supply through a series resistor. It is recommended that this resistor be adjustable to permit 
obtaining the desired operating plate current after initial tuning adjustments are made. 


44 Obtained from a grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed sup- 
ply or cathode resistor. The combination of grid resistor and fixed supply has the advantage of not only 
protecting the tube from damage through loss of excitation but also of minimizing distortion by bias- 
supply compensation. 


AVERAGE CHARACTERISTICS 


| - 
TYPE 755 
E,=6.3 VOLTS 
GRID No.3 CONNECTED 
TO CATHODE AT 
SOCKET. 


PLATE (Ib) OR GRID-NO.2 (Ico) MILLIAMPERES 
° 


PLATE VOLTS S2CM~l0304T 


RCA Transmitting Tubes 


OPERATING CONSIDERATIONS 


Type 7551 requires Miniature nine-contact socket and may be operated in any 
position. OUTLINE 9, Outlines Section. 

Shielding of the 7551 in straight-through rf amplifier service is required for 
stable operation. To minimize external feedback from the plate to grid No.1, a 
grounded shield crossing the terminal end of the tube socket through the space be- 
tween pins 2 and 8 and the space between pins 8 and 9, is generally adequate for this 

urpose. . 

‘ "The heater may be effectively bypassed by grounding one heater pin at the 
tube socket and by passing the other heater pin to ground with a low inductance 
capacitor. To reduce degeneration in the cathode circuit, two base-pin connections 
(pins 1 and 9) are provided. The cathode circuit should be arranged so that the in- 
put ac current flows through one cathode connection and the output ac current 
flows through the other. This circuit arrangement will reduce the effect of the 
cathode lead inductance. Both cathode circuit returns should be grounded through 
the shortest possible connection. ; 

The rf impedance between grid No.2 and the cathode must be kept low, usually 
by means of a suitable bypass capacitor. In telephony service when grid No.2 is 

modulated, a smaller bypass capacitor 


AVERAGE CHARACTERISTICS than is used for telegraphy service may be 


TYPE 755l 

Ey=6.3 VOLTS 

GRID-No pene IED TO CATHODE 
AT : 

GRID-Na2 VOLTS=250 


required to avoid excessive af bypassing. 
However, if the capacitance value is too 
small, rf feedback may occur between 


plate and grid No.1, depending on the cir- 
cuit layout, operating frequency, and 
power gain of the stage. AF bypassing diffi- 
culties can usually be eliminated if the 
grid-No.2 bypass capacitor is replaced by 
a series-resonant circuit which is tuned to 
resonate at the operating frequency. This 
circuit presents a high impedance to audio 
frequencies but a very low impedance to 
its resonant frequency. 


GRID-No. | MILLIAMPERES 


° 100 200 + 300 
PLATE VOLTS 
92CS-10307T 


HIGH-MU TRIODE 


Heater-cathode, ceramic-metal, 
pencil type used as a low-noise ampli- 
fier in receiver applications up to 1500 ys 
Me. It is also useful in applications 
requiring fast warm-up time and in 
equipment where dependable service under severe environmental conditions and 
long life are essential. 


Tome 


H H 


Bearer VOLEXGE (NO) eC oe ce foe of oe eee Sta eee 6.3 volts 
BIRATER CURBENT at: G:d VOLES 2% 5s Sects E535 cde nines ie ee oe nee Q22a5 ampere 
CATHODE WARM-UP TIME (Average, to reach 80% of operating plate cur- 
rent: for heater volts, 6.3; de plate supply volts, 80; de grid volts, 0; 
eathode resistor, 0 ohms, load resistor, 10 ohms)...................-. 10 seconds 
DirEcT INTERELECTRODE CAPACITANCES: $ 
CUTIES LO SOLACE S foe iy cw occ eR er eu ea cep ence ohare © Gun erate ie ee raat! ppt 
Grid to cathode’and heaters ooo. Bee Bae ce on uctha oes ee ae See en 4.4 ppt 
Plate to’ cathode and heater.) . <)> faces tesco abies ss che ete nies ces easels a 0.04 max ppl 
Heater ito cathodes. 44050 Sia e scan oc cee Ste ee ee 6 oe aie 2.6 put 
Cathode to pratesme toon mae cornet: cat cocoa net tie can eee tea eee 0.04 max ppt 
Cathode to gridtand heater). cade... ocean en en ee eee es ppl 
Plate'to gridiand heaters | 2 5, «6.0.8.0 erstniehorae toate el aioe. eee anne yeh) ppl 
PLATE SEAL TEMPRRATURE, occ asb.s ap ee ce ce ce oe ee ee a ee eee 225 max AG 


ee Techrical Daca ——— 


Characteristics, Class Aj Amplifier: 


Pe eeeN MLO Mem TaN ES Tn eaiite ge aieldl ass, srshalc, ave. ai'e,4 oon ote Grea ee eee AC eae ¢ 125 volts 
PAL TIOM ES VOSISU OMY cvei-co toca ttenaPa ee OY Ans Sak ais ee 6g ate a Ae eee Eo 50 ohms 
RTOS AT UOT iail sh. lve oy eiaial Sh x akacoes dh ake teed heeds et eso ten 3 80 
PIA EVE SISEATECOM CAD PTOX. ict ce goa bi0 avs ans iodo s BWaus CUMS Clee con vids emake 6000 ohms 
SITE DECESU SNEWS IT CREE SA lean teh ch See ia sorrel AeA ede eda ota Ag 13500 pwmbhos 
Pear UCMMBAUT CN] Gomer hero. s\isvaj use mee osieed. owed hie lsc hat MRCIRRE GREER eke Sue caches 13 ma 
RF AMPLIFIER—Class Aj 
Maximum CCS Ratings: For altitudes up to 100,000 feet and frequencies up to 1500 Mc 
Her Sa EAA TR MVOIE AGEN rc, carceeiors, fare oi Scares oer eet SUGAR CT ce aE Se 250 max volts 
PAO HTD ENOL A GHNCM IE Cc cr in eo tre tithe ee ee ee eee ek te men ake —50 max volts 
Pre GATE CURRMN IES oi2, Ht, ls ads gtaants oun atene eit do eet etek Aha ished 25 max ma 
PLATE. DISSIPATION........... SW a cass [oy brea el MOLES fai oe ov RCR ea R Ce oe eal tae Hiab 2.5 max watts 
PEAK HEATER-CATHODE. VOLTAGE: 
Heater mevatiye with, respect.to cathodes. csc aes ov cdetdcceucie lin. 50 max volts 
Heater positive with respect to cathode. ... 0.0... 00. ccc ccc cece ceeeee 50 max volts 
‘alee ; E gs ee At 550. Me At 1100 Mc 
Typical CCS Operation in Cathode-Drive Circuits: itn 5 Mc Bandwidth with 10 Me Bandwidth 
GPa veel TIO OLLR LO a aida co ame ea os Swe Swe Rew wk Oe SRR 125 150 volts 
Mier rere PEV CRIS GOT pee Seat pobeuc is ch ante Sh Sk aa Pc We eae hr ee 50 50 ohms 
PHU Olen MeleVe) MUAN GES, .. cava mae eile eee wwe Galea canes 4 -70to-20 ~70 to —20 dbm 
aa ore Nee ese UREMOT ble rere Catt Sra. ap lis, Gla eerie data lade elec al Rik aera ea eels 13 13.5 ma 
BO CAG Lee ln te PEG le hai ectss tre (arena aiadmiw rave e eooeetE oF 16.5 16 db 
CSAS SIRS TICG So 1 > RES eee Gaia a) arid iin a ai a anaes etna eee A ere eee 6.5 12a db 


Maximum Circuit Values: 

Grid-Circuit Resistance: 
BGR CO DIAMIODELATION. i.e ctenc aeenne ies Moree CaPee aotearoa. a oipicale woe ote Not recommended 
HOgEACMOMe= Olas OPCLA UO nids Oke mi ledeic al Stundlc. ciate oe Sue dae cb owe dvdr ecouere 4 0.25 max megohm 


OPERATING CONSIDERATIONS 


Type 7552 may be operated in any position. OUTLINE 68, Outlines Section. 
Connections to the cathode cylinder, grid flange, and plate cylinder should be made 
by flexible spring contacts. The connectors should make firm, large-surface contact, 
yet must be sufficiently flexible to insure that no part of the tube is subjected to 
excessive strain. 

The cathode should preferably be connected to one side of the heater. When, 
in some circuit designs, the heater is not connected directly to the cathode, pre- 
cautions must be taken to hold the peak heater-cathode voltage within the maxi- 
mum rated values. For curve of average plate characteristics in cathode-drive 
service, refer to type 7553. 


GAIN CHARACTERISTICS fie ar 
CATHODE- DRIVE SERVICE < 


TYPE 7552: an NOISE FIGURE CHARACTERISTIC 
E¢=6.3 VOLTS , CATHODE DRIVE-SERVICE 
PLATE-TO-GRID SUPPLY 

VOLTS =125 
CATHODE RESISTOR (OHMS)=50/ 
INPUT-SIGNAL LEVEL 
(dbm)=-70 


Type 7552 

E,=6.3 VOLTS 

PLATE-TO-GRID SUPPLY VOLTS=125 
CATHODE RESISTOR (OHMS)=50 
BANDWIDTH (Mc)=!0 


POWER GAIN-db 
NOISE FIGURE - db 


400 600 800 1000 
j FREQUENCY-Me 
350 550 750 $50 92CS-10270T2 
FREQUENCY- Mc 
92CM - 102717! 


bo 
Go 
qr 


RCA Transmitting Tubes 


HIGH-MU TRIODE 


Heater-cathode, ceramic-metal, 
75 5 3 pencil type used as a low-noise ampli- 
fier in receiver applications up to 1500 K 
Me. It is also useful in applications 
requiring fast warm-up time and in * 
equipment where dependable service under severe environmental conditions and 
long life are essential. The 7553 is similar to type 7 552, but has superior performance 
and environmental features. Type 7553 may be operated in any position. OUT- 
LINE 68, Outlines Section. For other considerations, refer to type 7552. 


H 8 


HBATER VOLTAGE (AC/DC) J. co 2s cece dice sce wtesewercecrcncrene tae sas 6.3 volts” 
HEATER CURRENT at 6.8 Volts. . 0.22.2. c ccc ccccccesecsnscscsscsccesnes 0.225 ampere 
CATHODE WARM-UP TIME to reach 80% of operating plate current}....... 10 max seconds 
Direct INTERELECTRODE CAPACITANCES:} 
Grid to plate «, /c/ola te sis ate doles ote le eal als ale sie 4)e ole) eyolnle wisieiealiaia/aeleleielele te 2.4 ppf 
Grid to cathode and heater. ..........eeeeeeee eiele a. vi¥! oro sie eleralece satchenss 4.4 upt 
Plate to cathode and heater. «. 0... s ccc csc cc cree ccs e ce sscewesscrees 0.038 max pf 
Heater to cathode. ...... 2.2 ecco cereuss eae See oe oo ae Oe 2.6 ppl 
Cathode'to plate“). Sacco C2 Sates Scale Sec senna viele 5 bs te se mislele alstele ate 0.03 max ppt 
Cathode to grid and heater... . cece cece etree eee eee eee eter ereeres 7 ppt 
Plate to grid and heater... . 1... ese cece cree secre rec esccecscereceee 2.4 ppt 
PLATE SWAIN TEMPERATURE. cos co oe cen oie esa cis cce ne se s eitierg ecivie ols ee wis 225 max £&, 


+ For heater volts, 6.3; de plate volts, 80; de grid volts, 0; cathode resistor, 0 ohms. 
t Without external shield. 


AVERAGE PLATE CHARACTERISTICS 
CATHODE - DRIVE SERVICE 


type 7553 
£4*6.3 VOLTS 


PLATE MILLIAMPERES 


° 50 100 150 200 250 . 
PLATE-TO-GRID VOLTS S2CM-!0458T 
NOISE FIGURE CHARACTERISTICS GAIN CHARACTERISTICS 
CATHODE DRIVE-SERVICE CATHODE ~ DRIVE SERVICE 


TYPE 7553 

E4=6.3 VOLTS 

PLATE-TO-GRID SUPPLY VOLTS=125 
CATHODE RESISTOR (OHMS) =50 
INPUT- SIGNAL LEVEL (dbm)=-70! 


TYPE 7553 

E¢=6.3 VOLTS 
PLATE-TO-GRID SUPPLY VOLTS=125 
CATHODE RESISTOR (OHMS)=50 


NOISE FIGURE~-db 
POWER GAIN-db 


4 
400 500 600 700 800 300 1000 


FREQUENCY-Mc 10 
92CS-10455T2 4 


00 500 600 700 800 300 1000 


FREQUENCY-Mc 
236. 92CS-10456T! 


Technical Data 


Characteristics, Class Ay Amplifier: 


Be ULO VELLA OMe Geen Mt MTN ee oh orc iwi dl ear op cre bee wits Moraes oetee Stereos 125 volts 
MAUIDEG ReMetOrs. a isk Re el da dcaloete Late skeet tee ae Meee h oe Senes 50 ohms 
NON DUCL CAMO MMACLOL. fel. Wiis 4 eireSeertta held wheats Ch Ges ts pet $e witials 80 

cere iE ECA BDTOR,)) 3), 6 bls ihd 6 ocd ck d oatesd bed dood eek s badab ate eas 6150 ohms 
IL SUBLUe ESE VAG O3 Se Sn adler Le 138000 _pmhos 
eM EL cate MUPPET OOTP Se 5 as BB E2 2s 269 OLS ERE bn ck cle ew WAS ma 


RF AMPLIFIER—Class A} 


Maximum CCS Ratings: For altitudes up to 100,000 feet and frequencies up to 1500 Mc 
a tre Os ON FE ava lt ssa g's pare hod Oe eee el eee 250 max volts 
a GE AAS SN ass od ee as he owe ba ERE We eS -50 max volts 
MP ME UE RINT. iG OR 5, Po cuss ds ioc dk fone COROHTAE UL Phe 25 max ma 
CURRIN CIGNA 2s oro! co) thn ee OER ooh es 2.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............cc0ccececencccves 50 maa volts 
diester positive with respect to cathode. .).....ccceererscevactenevsee 50 max volts 
Typical CCS Operation in Cathode-Drive Circuit: At550 Mc At1100 Me 
ie tiate-to-Grid Voltage. 62.8. 6.05, Pee ves On oe 125 150 volts 
NETO US 255 eo ce oan aa en Ca --50 50 ohms 
Poput-sipnal Lover Range. vos... coc s sies dois one 54 0 vletelens -.-70 to -20  —70 to —20 dbm 
Be AOR OT POM Git ok Urea Tolls cule ook ba De cns souks 12.5 14 ma 
Power Gain for bandwidth of: 
rr ee ey IU, wha tay aa wis cee ia - 20 db 
ee ee Meee ee Sy cic atic pacea tw etek 16.5 ~ db 
Reed te er nS C8 a\s Glee 6 circle otitaieoe bie A - 18 db 
OS CUEGY IN Tag ER. 2D ey eS 6.5 11.5 db 


Maximum Circuit Values: 


Grid-Circuit Resistance: 
SS ONE ORES elit AiG SLI IET aRSIesS A IRS PRE oes yikes Not recommended 
LOmCACROdE-D1As OPErAtiONs, sca ies fs na ale es cae taehes Fathom e sat seep 0 OncO ac megonm 


HIGH-MU TRIODE 


Heater-cathode, ceramic-metal, 
pencil type used as rf amplifier, oscil- 7 5 54 
lator, and multiplier in airborne equip- 

ment up to 100,000 feet without pres- 

surization and. where dependable per- 

formance under severe shock and vibration is essential: Useful with full input at 
frequencies up to 5000 Mc. Class C Telegraphy maximum plate dissipation, CCS 
_ 2.5 watts. 


BIRT HAY OLEA GHA CDC) 2s ss close c.g aanausee soo ube eais OUR een ek onl %, operons 6.3 volts 
PARA TURMO UR PAT IR CAG LVOLUS <tc cate sl eccs sire he ete Pete ere eee ope 0,225 ampere 
CATHODE WARM-UP TIME to reach 80% of operating plate currentf........ 10 seconds 
Direct INTERELECTRODE CAPACITANCES:} 
AOR CUMU OMT LEE LM ee erates keer cor choc asie at slic lcopplia) Gl olalel Gs SPotoveds theo otal sin-dh io Jeyione ogee 2.4 ppt 
KGET GEEOLCA THOU AN CUNEACED a «sions. slats ote deine) So fo si eos iol i's, diler bie elehe ret sieielle a) oteu 4.4 ppt 
HPIALEHLGICAENOUGCLAN CG NEALE > cus:, outers Misiaels cng sishabln ie): sets aie eteveleianerens 0.04 max ppt 
PICA IELCOMCA UN OOS LT Err edeiat\ Mike cin cGucus SiledtheGls%s, ts. is.0us este puotele ale a ty ccerere ss 226 peek 
SG AEN OUCIEOEDI ALC cite cos: Sky Bas Pato sunli cal sel oc ehsien se: a0 euearbete se etoueie auerteti 0.04 max put 
ETO EPEAT NCBLCT ici ieee sies steps vas Shs es WHO wie ne inp ee ete f wud 
PA LESLOLOT Gan ncenoa ber pemmrn nessa oe elastic tne sherk sicttel ets ott ter oie 2.4 put 
PAE HA Te EIME REP ATURE) St easterabes vats hs via aliens: olblon sus lalutaub Nee aluy'ss shavarere ets 225 max °C 


+ For heater volts, 6.3; de plate volts, 80; grid volts, 0; cathode resistor, 0 ohms; load resistor, 10 ohms. 
{ Without external shield. 


Characteristics, Class Aj Amplifier: 


icine NiGilPRreZ 4. 5 er eoBib Cl eCprhac sO RCEERORERCIOICR ICE ORC ROROIO ICCA ICRC RICH: RD e CHO RIOR IOI Os 125 volts 
RORUNOMOMESISCOI...c. acs ce ee eee e ae arta al odahardh.ar ous<atosseer ehakenoues one acetal te ke 50 ohms 
PM DIIICATION PACTOLs |, civic sicierssel’s oi stare store A GODBLCEL ans Vensies hecone Oe eben Sals 70 

Plate Resistance (Approx.).......+- rodehavetstetaretavenenes epokone-srelershsilehs AGERE SR ates 4400 ohms 
PRPTTISCOMNOLICEATICN. Gc atdietss cs a vs «ave p elatelaie Mee eT OAC ale ve oak as 16000 umhos 
BCC UIEL OTL eam pres the Bl vp Slo aa aris Pes shah olay he Baas oral siantth or vos onaison ei’eosuennnoeeati 14 ma 


RCA Tiehansina Tubes —— 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 


RF POWER AMPLIFIER— Class C FM Telephony 


At frequencies up to 5000 Mc and altitudes: 


t 
Maximum CCS Ratings: ret Feet 
HC. PLATH VOwPARE si oak. cc cA eee a a ates et 250 max 
DO GRID VOLTAGE, Sct Nee te ot eat aolaee SB carenccs —50 max 
DC CATHODE: CURRENT 2 .gcie anc oielals ete cue es eee sel ads oe 25 max 
1)G, GRID CURRENT eis erccrtess rin te aed Wiel ase ie = aia <node ins ers 6 max 
PLATE DISSIPATION: SOU Ste ote wie tls o's le os ep whe 3. hee eases 2.5 max 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathade Shp ates 50 mace 
Heater positive with respect to cathode. .......-..+.-++- 50 max 
Typical CCS Operation in Spiele Drive Circuit: 
. As oscillator 
Aft At At At 
500 1000 2000 3000 
Me Me Me Me 
HC-Plate-to-Grid Voluage.s 255 . eee ae ce ese 205 203 $51 125 
DC Cathode-to-Grid Voltage... ........+--. 5 3 1 0.1 
Prom 2-Crid tesistOr Ol. ss x rise ce c= 1000 600 250 500 
DC Cathode Current... .....2s.%. alsa ate os 21 24 24 20 
WCLGrid: Gurrenin, peeks «ce kts cet ese ear S 5 4 0.2 
Useful Power Output (Approx.)...... 1.6 1:3 025 50.25 
As amplifier At 
500 Me 
DC. Plate-to-Grid’ Voltage: . sa. ore vs es cee ee ees pee ne ee 204 
DC Cathode-to-Grid: Voltave ase nscesnct pie teeing Pony niet eae nts 4 
From a etic resistor Of) 522,.cn00. = 35520 e seu alee hs 800 
DC Cathode Gurrents. cise ses b 4 aes eels eer ae, oe oa 21 
TIC Cyd Viren « Fo ee Pee fore isha Fs ais ee be ao een ee me 5 
Driver Power Output (Approk®,). 320 bss si este eee 0.2 
Useful Power: Output (Approx. 2233228 2.24.2502 cee = tees Boe 
Maximum Circuit Values: 
Grid-Gireuit Resistance: ( d-eoses cae awce tes Ahi es ke ee aes ee cers 
FREQUENCY DOUBLER—Class C 
At frequencies up to 2000 Me and altitudes: 
Maximum CCS Ratings: cosabonee 
DC PLATTEN OLTAGE 40a d HE en ee eee eo ae eee eee 250 max 
PIC GRID IVORTAGE 6 iei Boi ao poe shea ce! eleel a eanoeres <a> ee —50 max 
DG CAPHODEVCUBRENT 5.5 o5,5 5.5 01 g1tcoe.e asin Tair cine Bae apa a 22 max 
DC Grip 'GURRENT oS: oes Cee et eke ae ee ees eee 6 max 
PATH DISSIPATION S 5M obra saree ee dis Sea areas © 5a sta glee te 2.5 max 


Typical CCS Operation in Cathode-Drive Circuit: 
Up to 550 Me 


DC Plate-to-Grid Voltage............0% ee 193 207 
DC Cathode-to-Grid Voltage..........-..... 18 7 

Prom a. CTI Tesistor OLt.-.ca 4s crstaie 6 sce ateue's 3600 2300 
DOG Cathode Current: 23-0 + ea eae ee ou 20 18 
DCO Grids Currensg 3. oo oo fare ose aw tee ts hoes oat 5 3 
Driver Power Output (Approx.)........ceee 0.8 OrZ, 
Useful Power Output (Approx.)............. 1.3 0.75 


Maximum Circuit Values: 
Grid-Circuit Resistance 


- airline 6 08 6.0 6 6 en wm Oe Os 6 & Ure ee ee we O10 e8 We, 6S 


Between 
80,000 and 
100,000 feet 
200 max volts 
—50 max volts 
25 max ma 
6 maa ma 
2.5 max. watts 
50 max volts 
50 max volts 
At 
4150 
Me 
200 volts 
0.26 volts 
130 ohms 
23 ma 
2 ma 
0.1 watts 
At 
1000 Me 
185 volts 
10 volts 
2000 ohms 
24 ma 
5 ma 
0.2 watt 
1.4 watts 


0.25 max megohm 


Up to 1000 Mc 
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2600 
21 

5 
0.8 
0.9 


5 0 6 6308 


FREQUENCY TRIPLER—Class C 


At frequencies up to 2000 Me and altitudes: 


Maximum CCS Ratings: 
G-PLATR V GLTAGE F Aieuc ted te ses DAS Rist 93 Sea a RT ot eee 
DC GRID VGETAGH. 5 vveceiocecsletitr Guiles a eed 
DC CATHODE CURRENT 
DGG RID ‘CUBIST oc ceetanccapeseterenntencd ehcrcdces eadosinsabeis edo oie eae 
PLATE DISSIPATION, .... 


TerLlirree) oer yee). oe fee ey 


oe eer amar ere rere rere see eree eee reres 


Up to 
80,000 feet 
250 max 
—50 max 
20 max 

6 max 
2.5 max 


Between 

80,000 and 

100,000 feet 
200 max volts 
—50 max volts 
22 max ma 
6 max ma 
2.5 max watts 
181 volts 
6 volts 
2000 ohms 
19 ma 
3 ma 
0.2 watt 
4 watts 


0.25 max megohm 


Between 
80,000 and 
100,000 feet 
200 max volts 
—50 max volts 
20 max ma 
6 max ma 
2.5 max watts 


os Technical Lb ———————— 


Typical CCS Operation in Cathode-Drive Circuit: Up to 645 Me 
IOC AMtC-LO-GTIGnVOILALE, 65. eee sc duce cackobvedcevae 202 240 volts 
Dt Cathode-to-Grid’ Voltages. \iiere os as 0 Oo oe es ea wah Se ne 27 15 volts 
MMO MRO IGEOSTSCOL OL: siaucusisyete« aPo- anes s0c.6, 06 sue abecarn ade cect 9000 25000 ohms 
DC Cathode Current. .......:... je ER aR Ree SPR 19 13 ma 
WOTGTIGICUITCN eee ey: sf eee eee oe ne eee erent) ay 3 0.6 ma 
Driver cower Output CADProxt)).\ ca. es ee cecls ce tol when. 0.6 0.2 watt 
WSetilm-owerOutpus CAPDIOKe)ids « kieccss ond ore'eseners ol « ocsheavelele 0.7 0.4 watt 
Up to 1000 Mc 
IO GmLACe=FO-GIIG VOlCAZE | oo ..c warn bebe to bee wesoslue nine a 205 185 volts 
Wer Oaonode-to-Grid Voltage, o.s <6 6606s adc cbecceceedecn 30 10 volts 
OMIM Ate LICARESISCOL LOL </ of, . 7s iu! «oS alu ele g aie cle leleotere weieienne ake 10000 14000 ohms 
1S Ceelavevales Critbel ey a 5 ie ee ie pe RA AC NE ie ee 19 Nez, ma 
TRC) Grito CHP Se 2 Ae a 3 0.7 ma 
Driversbower Output (A pprox.).c.... sss. 00eee wales cceeaen 0.6 0.2 watt 
WEpehuileOwereOUtpus CA PDFOX.)\.. ess, scales Se eee 0.4 ORL5 watt 
Maximum Circuit Values: 
Ram @it CUTIaIVOSISUAMCORE 2 0018S 4 si ur75 o),5,060.5./0 oes Peel) colle ware as ee Ee ORZ5 megohm 


OPERATING CONSIDERATIONS 


Type 7554 may be operated in any position. OUTLINE 68, Outlines Section. 
Connections to the cathode cylinder, grid flange, and plate cylinder should be made 
by flexible spring contacts. The connectors should make firm, large-surface contact, 
yet must be sufficiently flexible to insure that no part of the tube is subjected to 
excessive strain. 


AVERAGE CHARACTERISTICS 
CATHODE - DRIVE SERVICE 


Type 7554 


140 E,*6.3 VOLTS 


N 
fe) 


° 
° 


PLATE (Ip) OR GRID (Ic) MILLIAMPERES 
; o @ 
ra) ° 


“PLATE-TO-GRID VOLTS 92CM-10262T 


BEAM POWER TUBE 


Miniature, heater-cathode type 
used in fixed-station communications 75 58 
equipment; used in Class C rf ampli- 
fier, oscillator, and frequency-multi- 
plier service; also used in modulator 
and af power-amplifier applications. Requires Miniature, nine-contact socket and 
may be operated in any position. OUTLINE 9, Outlines Section. Heater volts, 6.3; 
amperes, 0.8; characteristics range (with 6.3 volts on heater): heater amperes, 0.745 
min, 0.855 max. Except for heater ratings, the 7558 is electrically identical with 
type 7551; the characteristics curves shown for type 7551 also apply to the 7558. 
For mobile applications, use type 7551. 
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RCA Transmitting Tubes 


BEAM POWER TUBE 


7 5 80 Ceramic-metal, forced-air-cooled, 
heater-cathode type used as a linear 
rf power amplifier for Single-Sideband 
Suppressed-CarrierandAM Telephony 
service in compact mobile and fixed 

equipment. May be used with full input up to 500 Mc. Maximum plate dissipation 


for either service, CCS 250 watts. 


HBATER VOLTAGE: (AC/DC)I ..........---: ss he a ha hte ea ee ne se tees 
HEATER CURRIE A 6. VOLUSE Nak Cacise Ceitieeenes © © eo cine eee ate eer eee 
MENTIMUM HEATENG TIMED Cyto teas cc ee oa ee oe wer he a eee eee keke er cme ee 
Mu-PACTOR GRIDUN 0.2) DOiGRTO ON OC1 Foon bore ealeeien(e eee eerste = eine 


DIRECT INTERELECTRODE CAPACITANCES (Approx.):° 


Grid. No. tocplantes Foes Sar eles eves ee ei haie bce eat tea aig eee 


Grid No.1 to cathode, grid No.2, and heater 


Plate to cathode, grid’ Ne, and heaters 2.2. %. 642055458 thee wes Behe ee 


PLATE TEMPERATURE (Measured on base end of plate surface at junction 


AA GMs fs a Cc) Soper eee et CUE A AR AE Ds Ae eek Aili rac i terran tripe tiri tacils Gb 
TEMPERATURE OF PLATE SEAL, GRID No.2 SEAL, AND BASE SEALS 


+For grid-No.2 volts, 300; grid-No.2 ma., 50. 


LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 
Peak envelope conditions for a signal having a minimum peak-to-average power ratio of 2 


RADIATOR 
KA P AC 


6 volts 
2.6 amperes 
3 seconds 

4 
0.03 pp 
17 pp 
4.5 put 
250 max 2G 
250 max el 


Maximum CCS Ratings: For altitudes up to 20,000 feet and frequencies up to 500 Me 
DG PEATE VOLTAGE. 5 2G ca Rice os eee eee tate oder ciiebe ones eae eae 2000 max volts 
DC GRIDENOGeV OUTAGE cat sc a5 oe Seen Ss tae eee a Leslee hee 500 max volts 
DG: GRIDe NOMS VOLTAGES fidtal Balas oboe ei eee eee ees ote meas ~—250 max volts 
DC PLAtTe-CuRRENTAD PEAK OF ENVEBLOPRes teers oss ee aes 350 max® ma 
PEATD, DISSIPATION, (io Jan eee « oe Boe ho eee ae oes a ee 250 max watts 
CER TD = Nie BEINN Ue ra ac Se Sy cea ese aah oa aie ee Ga ae eo etioc was cee eee eno 12 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heatennerativerwithirespect to:cathode... .<.4.c)s.ccme he ue sa ee 150 max volts 

Heater positive with respect to cathode. Te ee RS a ne. 150 max volts 
Typical CCS Operation with Two-Tone Modulation:* At3@Mc At500 Me 
DEC: Plate Voltages 2s Sale Se le ws eee Rte ete 2000 2000 volts 
DC Grid-No2Z Woltare? (tii. oi. ae es gk Oe eee 400 400 volts 
DG@’Grid=No-f=With ixedt bias source: x Seas eee eee —77 —T7 volts 
Zere-Sienal DG Plate Gurrente. fs co's (a5 55 eee eo ae ee 70 70 ma 
EffectiveiR.E Load Resistance. ofc oo ns oe ce ale ae ae 3050 3050 ohms 
DC Plate Current: 

Peale enya yepo ices eile eae erretinks ike latele ale a eee eenge Booted es 350 350 ma 

ANOVA RO SATE tar Cee os eee aang a OE ES ees 225 225 ma 
DC Grid-No.2 Current: ; 

Peak envelope ssn ey ee ak gee ee aw 7s et 35 25 ma 

AVEragze Gee Fee ite ccs tes ea Pte ao a, SUH ee ee 16 10 ma 
Averare. DC ‘Grid-No:BCurrent*. (joc. cs eee ee oe eed oeirne ® 0.05 0.05 ma 
Peak-Envelope Driver Power Output (Approx.)*.......:.... i 12 watts 
Output-Circuit Efficiency (Approx.) .. 0.26.00. eee eee eeees $5 85 % 
Distortion Products Level:# 

"THITAOrderidadis es se ae ie Ce + Pua tak ee ees 21 — db 

Hitth) order <nser eo Poke ba eae te ae ran eee ie, iat - 29 — db 
Useful Power Output (Approx.): 

Rosk eaveltope’™ .\. 5S sas Se oe ee eens aetcets oon 400 360 watts 

PVE REO peers wis op da Wo iaetse('s co Magers cle b ainda) a ots ei eteedo nner. 200 180 watts 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance, Under any condition: 


Whith-fimadtitsri ss) asvacs <0 ok eh hott 10S. ech) PALS SR aT ae et ee 
With, cathode; bias. peje dite macaw aes «o5 eled ietae S.-i eye eta” 


-LINEAR RF POWER AMPLIFIER—AM Telephony 


25000 max ohms 
Not recommended 


Maximum CCS Ratings: For altitudes up to 20,000 feet and frequencies up to 550 Me 
DO PLATE VOLTAGE... ons cas ccd ee Hadar ssemenst acess necesas nateww > 2000 max _—_—s-voiits 
DGcGRID-N 022; VOLTAGH es 2 oie 4 a. dace 014 sce arn speiglang aie tee vie tea ePaper 500 max volts 


om Technical Dak _—_— Ss 


WOGRID=NOSeVOLTAGE. «hi... os lke elebees AGNI eMeNoNs: shoves crereleistslehe 6 oe! sare -250 max volts 
PD OR eA E CUR RMN wttarites cunld ohare neo oie eee cee tc alee Ane 180 max ma 
LERAGS| DSSS BNO 00 iat a i Nee Re WA oa Oe DP Oe Eee 250 max watts 
(SARE DEIS KOA AST ETE ee era Aa ear REPEC RR Sa nee Pin I ne i OB on oe 12 max watts 
Ror CO TILA ISH SIOLUNIEA UN obey as cs, oss) ¢. o.kas s.le Ry santa.  occathonee MORENG Se Siete, Ea Retr eheuekec onto ars 2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to-cathode...~ .4.....0, se.s ss cen seeks cs. 150 max volts 

Heater positive with respect’to cathode... 0a, wend ac cksdencae ens 150 max volts 
Typical CCS Operation: At30 Mc At 500 Me 
POMEL LCAOLUS One ers nialthe «cee Pate te ioe suetrteras ath Ree ae 2000 2000 volts 
POET CoN OS eB VO NEA SO mr tise ona istghuctede Gye Abe a fecete gd Pedane dasa 400 400 volts 
DC Grid-No.1 Voltage: 

Witte em —Dlas-SOUrCe’, 215. pris cei clove aa esesdee chars ohohon ats —77 —7 volts 
TSK TEN Re CATS IT ES Re aa ae Fee Ra) eS 175 Lis ma 
TONES: GEER SI NIGGA EAD UAE a ORE Si Ara Re ee ERE Jen SR <9 BID oe 6 4 ma 
COLIN HECRIDOAUTCESISUATICCS © oe «.ccels is ai cya le ofo cae Gtehs che eters 3050 3050 ohms 
IOTiVverILOWwel OUCpDULICADDIOX.) 2h 5 Wal. es aletovens Fretpiy caueuetanel 0.25 3 watts 
WOuiput-Circuit, Miticiency CA Pprox:) 2. ccedislem » <te sho ence She 95 85 per cent 
Hisotulemower OUcDILE GWADDIOX.) sos soe s.na hae Sere eae 100 90 watts 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance, Under any condition: 
CIEL EMC CRIM LEU Peas, (asec cr, h cusle ae oe cst eye dt dod GM ogebh cs tae on eeanghaee a ocpeare ys 25000 max ohms 
WA aN GARCEL ETL O CLORO LAGS 1. fue coc ja corse BRE Me ee at ae eae a onstage ne ates Not recommended 


{Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating the cathode and resultant short life. 

°With cylindrical shield JEDEC No.320 surrounding radiator, and with a cylindrical shield JEDEC 
No.321 surrounding the grid-No.2 ring terminal. Both shields are connected to ground. 

"The maximum rating for a signal having a minimum peak-to-average power ratio less than 2, such as is 
obtained in Single-Tone operation, is 250 ma. During short periods of circuit adjustment under Single- 
Tone conditions, the average plate current may be as high as 350 ma. 

e Two-Tone Modulation operation refers to that class of amplifier servicein which the input consists of two 
equal monofrequency rf signals having constant amplitude. These signals are produced in a single-side- 
band suppressed-carrier system when two equal-and-constant amplitude audio frequencies are applied to 
theinput of the system. 

[Optained preferably from a fixed supply. 

4This value represents the approximate grid-No.1 current obtained due to initial electron velocities and 
econtact-potential effects when grid No.1 is driven to zero volts at maximum signal. 

*Driver power output represents circuit losses and is the actual power measured at input to grid-No.1 
circuit of the 7580. The actual power required depends on the operating frequency and the circuit used. 
The tube driving power is approximately zero watts. 

#Without the use of feedback to enhance linearity. 

**This value of useful power is measured at load of output circuit having indicated efficiency. 


TYPICAL PLATE CHARACTERISTICS 


TyPe 7580 
€,"6 VOLTS 


GRID-No.2 VOLTS *400 


PLATE MILLIAMPERES 


(SS RET Ce SES 
° 400 600 1200 . 1600 - 2000 
PLATE VOLTS 92CM-10333T 
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TYPICAL. CHARACTERISTICS 


TYPE 7580 
E,=6 VOLTS 


GRID-No.t (I¢,) OR GRID-No. 2 (Ice) MILLIAMPERES 


Oto 200 300 400 500 600 700 
PLATE VOLTS 
92CM-10335T 


TYPICAL CONSTANT- CURRENT CHARACTERISTICS 


TYPE 7580 

E,=6 VOLTS 

GRID-No.2 VOLTS=400 
Ip=PLATE MILLIAMPERES 
1¢)*GRID-No.! MILLIAMPERES 


I¢gGRID-No.2 MILLIAMPERES 


GRID -No.! VOLTS 


200 
PLATE VOLTS 92CM-10336T 


OPERATING CONSIDERATIONS 


Type 7580 may be operated in any position. OUTLINE 83, Outlines Section. It is 
essential that adequate cooling air be directed over the base seals, past the envelope, 
and through the radiator. Under these conditions and with the tube operating at 
maximum plate dissipation for each class of service, a minimum air flow of 3.6 cfm 
must pass through the radiator. The corresponding pressure drop is approximately 
0.1 inch of water. These requirements are for operation at. sea level and at an ambi- 
ent temperature of 20 C. At higher altitudes and ambient temperatures, the air flow 
must be increased to maintain the respective seal temperatures and the plate tem- 
perature within maximum ratings. Less air flow is needed if an air-system socket is 
used to direct the flow of air through the radiator. 
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Technical Data 


BEAM POWER TUBE 


Small, rugged, uhf, forced-air- 
cooled, heater-cathode, cermolox type 
usedasrfpulsed-poweramplifierin com- 
pact mobile and fixed equipment where 
dependable performance under severe 
shock and vibration is essential. Useful at frequencies up to 2000 Mc and beyond. 
Plate-and-Screen-Pulsed RF Amplifier maximum average plate dissipation, CCS 
115 watts; maximum pulse duration, 10 microseconds during any 1000-microsecond 
interval. Tube has matrix-type cathode. 


7649 


SEMUETMMMEE WORE GIDC RCE) oo TIE PE SU Ted ee PROD) ie Dome Be Fe Ti 6.3 volts 

Peeeeriee ee UNE ENT RU GO VOLS ee Ce ie ne Cogs ET! Cie amperes 

Seeerinerete SAG TCs 4S PME 6s Le? Pe Fee AP Sry Bb sy) 60 seconds 

Seer agron, GRID NO.2 TO'GRID NO oe. oe se nee e then de ces 18 

Direct INTERELECTRODE CAPACITANCES:{ 
nN ETE CeCe ERE Ler srs tor, es Seth peep Sep ely, Ot Pern aS Pah nba soe at 0.13 max pul 
Orie 0.8 0 eathode and heater) 60) re ee eae 14 ppl 
tiare <e.caenoue and nesters 82S Sees Pa eae ee 0.019 max put 
SSM OEIC ING. 2 a oid boc Pee nets Ge Bebe Me eae Ok Oreo ae. 20 pp 
Per QUO DEALG A (eye siec rey inte 2) cite Sold kot Gave On Sowa oo ees 6.5 ppt 
PtIGdt G2, £0 CRUNOGE ONG Heater... sive mej oapaleyeen 0 Su vaielqeua we wai diy So ak 1.3 max up 

TERMINAL TEMPERATURE (Plate, grid No.2, grid No.1, cathode, and heater) 250 max °C 


° For plate volts, 1000; grid-No.2 volts, 500; plate ma., 115. 


GRID-AND-SCREEN-PULSED RF AMPLIFIER 
For maximum ON time® of 10 microseconds 


Maximum CCS Ratings: Up to 1215 Me 


PP RPALEMNLOUEA GE reg Boe) AEE ch ga eek ene Wulae Re Ree cn, Ps ee 2250 max volts 
PEAK POSITIVE PULSE-GRID-N0.2 VOLTAGE. ....... 0.00 cece rece eens Fa 750 max volts 
CR NOs MODTAGE) 2) Hest o the ate os aula ate Ee es oboe ke oe ie —200 max volts 
Pe cA WU RENT DURING PULSE. ated Ax. ala dattld pod obo onteioh ey nok @ 3000 max ma 
JL) JET NOCBIS GHELRSSS OES a oie A I a Rae aR WREST 80 max ma 
DOs ae NEU MCATVELALE) iy tiaadeelne abou ewan s Mea sahaas eee ang ta wea 4.5 max watts 
Dai MOr eUNERIO ICA VELALE) 4 i % alec 5 Sis.5.0.0 sens 5a ole Raed nv lb aceon he noes 2 max watts 
POAT OSS A THON CA VEFAZC) 4", Ho cele a seb cp ve oe ce dacsdesetsnwae pet at 115 max watts 


Typical Operation: 
In Class-A Bz cathode-drive™ circuit with rectangular-wave pulses at 1215 Mc and with duty factor® of 0.01 


RE IC LAT Te cs ov bss dd wm oe edhe » wee 1350 1500 volts 
Peak Positive-Pulse Grid-No.2 Voltage... ..4.........00 0% 700 700 volts 
MRR RAAT SON MIE a ae one win a eilefe sisle e's ons ale ated ca els 0 0 volts 
PO On blagerourren tearing PuUISE, Fos. kel ecace we wep sleeve owt 2700 3000 ma 
EME VOIESREELESSU RS as Sie S's cp x oh 5 fos hg tee oa Fale shearateene 47 53 ma 
ES TEESE LIE 50" RO ee ae eee oe aa re 1.6 2 ma 
ROM PACD OM A CCHITLEIAGS oroces 25 sae gees a6 o Movie’et «ou wtitwunn en 5 5 m2 
Driver Power Output at peak of pulse (Approx.)*........7.. 390 4600 watts 
Useful Power Output at peak of pulse (Approx.)*........... 1600 2300 watts 
Maximum Circuit Values: 

Grid-No.1-Circuit Resistance, Under any condition.......... 30000 max ohms 

PLATE-AND-SCREEN-PULSED RF AMPLIFIER 

Maximum CCS Ratings: For maximum ON time® of 10 microseconds Up to 1215 Me 

PMA Ost Tiy fe ULSE CATE VOLTAGE.) ciccjes sole oe sls eh os 3000 max volts 
PEAK POSITIVE-PULSE GRID-NO.2 VOLTAGE.........-.0+204- 750 max volts 
RTT ODEON OUTAGE oe shies cb we ens cee ons deve ae —200 max volts 
i PEATE CURRENT DURING PUESE. .0...0.....5 Ne a ck 3000 max ma 
See Me EIRENE Pd oh ncasmiet ons Ole ook sae 6 she ev oe 6 Deaiebse. 50 max ma 
er PERI E CAVETALE) , Sinko. ko she cin wn gi sin venga soy yn 4.5 max watts 
NS tT RMIPUI TY CIWOTAVE) 6. a slits © chpigid is 'o 0 one o's God ones 2.0 max watts 
BEEP ISBIFATION CAVEIELE). 0... sce cece ce moesnos 115 max watts 


Typical Operation: 


In Class AB2 cathode-drive™ circuit with rectangular-wave pulses at 1215 Mc and with duty factor® of 0.01 


Sem monitive-Pulse Plate Voltage. .....ccsicessnescmedowees 2700 


3000 


volts 


RCA Transmitting Tubes 


Peak Positive-Pulse Grid-No.2 Voltage.........ccscevcccees 700 700 volts 
DC Grid=No-tevV obta mew ccccus © siecehctn sleds aietcy aie letsleteleitete fe <ene elo 0 0 volts 
DC Plate Current during pulse wise cretetsie ts « clole nhs) okevetc o1e felaile . 2700 3000 ma 
DGUP late © ur rents ss 55 aicuenaesgs eevee eee ar ig ov eceds ee eTadous fel alee ae 32 35 ma 
DOuGrid-No.2 Currentecngeescatine + sities siti <tslalisis telstelohe isis ustele 1 2 ma 
DC: Grid-Noat- Current. cases rn ree levels ie eee lenareiouste = telat 9 8 ma 
Driver Power Output at peak of pulse (Approx.)*........... 350 450 watts 
Useful Power Output at peak of pulse (Approx.)*..,........ 3700 4500 watts 


Maximum Circuit Values: 
Grid-No.1-Cireuit Resistance, Under any condition.......... 30000 maa ohms 


} Measured with special shield adapter. 

© ON time is defined as the sum of the duration of all the individual pulses which occur during any 1000- 
microsecond interval. An increase in de plate current during the pulse may be permissible at shorter ON 
times, and a decrease is usually required at longer ON times. Pulse duration is defined as the time interval 
between the two points on the pulse at which the instantaneous value is 70 per cent of the peak value. 
The peak value is defined as the maximum value of a smooth curve through the average of the fiuctua- 
tions over the top portion of the pulse. 

= Cathode is at de ground potential. 

* Duty factor is defined as the ratio of ON time to total elapsed time in any 1000-microsecond interval. 
4 Driver power output includes circuit losses and feed-through power. It is actual power measured at 
input to the tube drive circuit. It will vary with frequency of operation and driver circuitry. 

«This value of useful power is measured in load of output circuit. 


OPERATING CONSIDERATIONS 


Type 7649 may be operated in any position. OUTLINE 78, Outlines Section. Ade- 
quate forced-air cooling must be provided to limit the terminal temperatures to 
their specified values. Typical cooling requirements are shown in the accompanying 
graph; air flow requirements may be reduced by placing a suitable cowling around 
the radiator to direct the air flow through radiator. Air flow should be effected 
before and during the application of plate, grid-No.2, and grid-No.1 voltages. Plate 
power, grid-No.2 power, and air flow may be removed simultaneously. Cooling air 
is not normally required when.only heater voltage is applied to the tube. 


TYPICAL COOLING TYPICAL CHARACTERISTICS 
REQUIREMENTS 


TYPE 7649 

AIR FLOW DIRECTED THROUGH 
RADIATOR FROM I*x1'/2" ORIFICE 
LOCATED 1'/4" FROM RADIATOR. 


MAX. ALLOWABLE TEMPERATURE 
RISE WITH INCOMING AIR TEMP= 
ERATURE OF 25°C 


TYPE 7649 
E,=6.3 VOLTS — Ic2 
GRID-No.2 VOLTS=700——— Ic) 


+———- 
—— 


ao 


‘eee 


GRID-No.! VOLTS- Ecj=+150 


pis 4 sed 
\eneece 
SSS = 


500 1000 1500 2000 2500 


PLATE VOLTS 
92CM-l10653T 


n/a 
Be) Zome 
mi AeY ee 
a AMM 
Bet AN ial eed 


hs 


Rae 
ree 
ia 2 
bei 
Bui 
ale 


GRID-No. | (Ic;) OR GRID-No. 2 (ICg) AMPERES 
co) 


PLATE - TERMINAL TEMPERATURE RISE 
ABOVE INCOMING - AIR TEMPERATURE—°C 


Q 20 40 60 80 100 120 I40 


PLATE DISSIPATION - WATTS 
920M-9220% 
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Technical Data 


TYPICAL PLATE CHARACTERISTICS 


Trpe 7649 


E,*6.3 VOLTS 
GRID-No.2 VOLTS = 700 
ea [i | a Ec,;=+200 i tart aed Peta 


PLATE AMPERES 


0 500 1000 1500 2000 2500 3000 
PLATE VOLTS 92CM-10649TI 


BEAM POWER TUBE 


Rugged, uhf, forced-air-cooled, 
heater-cathode, cermolox type used as 7650 


af power amplifier and modulator and 

as rf power amplifier and oscillator in 

compact mobile and fixed equipment 

where dependabie performance under severe shock and vibration is essential. May 
be useful with full input at frequencies up to 1215 Me and higher. Class C Teleg- 
raphy maximum plate dissipation, CCS 700 watts. Tube has matrix-type cathode. 


MN GOL PAGI (AG/DO) TF VE ed ecb ee eee e eet 6.3 volts 
ACM IOURREN TIA O-o VOLUSIA LS cobs sac otane's 96 vcs 200s vey 7.85 amperes 
ReeeErU SeEIPATING IME? 5.) Jefe ss eek eee Soe te eee e toe ees 120 seconds 
Mu-FacTor, GRiID-No.2 TO GRID NO.1*. 2... ee eee eee 13 
Direct INTERELECTRODE CAPACITANCES:° 
SESTOMMIOUCNUELO FEMALE Giiect aus, sign.« pis; bi peelie: Soe w iscsi ste. o 6. a avecoherouhiel : 0.011 max pul 
crit INO. Lo Cathode and heater’... <2... nee see se eins ate 29 pul 
Peeters Gat MOUs ON NACCT 8 oc. CSiiieipieinid ae «jeter tiv wih oe ao as 0.011 max put 
RGU OLIGGONOTEOUIN IOS 514 5 cists ara s time eu aent n'y 0 hs & ps} evolelie ah 37 pul 
Rename METEORS OBER ic. MO. Sse Gh nolo side's Sip ate lele iain ay Gh mielieteare aoe : 5:3 peu 
rid Now oo eathode and-heater: 5.07.56... ae teste 1.1 max ul 
Bere COR Mee EIMPERATURES:. <¢.o.c.0 0 cc coe asage\eronoieie, opted wie el aceite 250 max tC 
TERMINAL TEMPERATURE 
(Plate, Grid No.2, Grid No.1, Cathode, and Heater)...... 250 max TeGy 


*For plate volts, 225; grid-No.2 volts, 225; and plate ma., 100. 


AF POWER AMPLIFIER AND MODULATOR—Class AB 
Maximum CCS Ratings: 


mr PLATE VOLTAGE............% 2a. CM tee Sry oe 3000 max volts 
OR TAD AION OL DA GED og ele ssctesipeine.semeyroviarravla veisd wvel wduigniquranabrab a tantaita ol 06 1200 max volts 
PIAKIMUM-SIGNAL DGC PLATE CURRENT®......cc0cc cen eueewes 500 max ma 
MAXIMUM-SIGNAL GRID-N0.1 CURRENT®™......02s ese eeceees ‘ 100 max ma 
MP SIMEM-SIGNAI, PLATE UNPUTs.ictsc oa ces o clee ss wee ele ee 1500 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUTS... 0 ccc cnet cee eenee 25 max watts 
a ESSE UES ee ce an ee a aga ea 600 max watts 
Typical CCS Operation: ee Values are for 2 tubes 

IER SURLY Coe et TCR: vhs vias sets 4 oh ereuese ouaknre aituehs jn 2700 3000 volts 
SENT EN OULD LO eye ree on wlic oie apps Sj ote's 0 6) enclave inca wiye gk 450 450 volts 
DC Grid-No.1 Voltage from fixed-bias source. ..........--.. —40 —40 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. .....6... cesses 80 80 volis 
Bete siena Cn Plate CUrrents.. sacs acc ce tte wivins © miacjoe es 200 200 ma 


RCA Transmitting Tubes 


Maximum-SignabDC Plate Current o-n ©. acdsee oe ac 900 1000 


ma 
Tero-Signal DG Griu=Noce GUITenL..). to. . os aps see os 0- 0 ma 
Maximum-Signal DC Grid-No.2 Current, ...........+22000- 6 yy ma 
Effective Load Resistance (Plate to plate)..............-.-. 6000 6400 ohms 
Maximum-Signal Driving Power (Approx.)...........-2-4-- 0 0- watts 
Maximum-Signal Power Output (Approx.).........-++--+-- 1400 1600 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition: 

With fixed biase-erS eee ee na i er ie ee 15000 max ohms 

Withca thade: Diassrcsvece 5 Stee bieiears = cae alicia! << teks oils Not recommended 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Maximum CCS Ratings: Up to 1215 Me 
PG PATE OLTAGH. (open ec oe eerste. © o52 Sener RE rR tery = 2500 max volts 
9 GRID-NO:2: VOLTAGE: aoe 2 sinks os cide Pe eS 1200 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT =... 2020. 0.2 eet oe oe 500 max - ma 
MAXIMUM-SIGNAL DC GRID-N0O.1 CURRENT................- 100 max ma 
NMAXIMUM-SIGNAT “PEATE INPUT, Se 2c cits o cisleisie wis ele clegalel ciel 1250 max watts 
MAXIMUM-SIGNAL GRID-N0O.2 INPUT. .....--.....0-02022000. 25 max watts 
PLATE’ DIssIP ATION? so res Ses Pee ce ee ee Ee 600 max watts 
Typical CCS Operation with Two-Tone Modulation: At 30 Mec 
HG Platet Voltage ee > ae ec es ot ee eee 2250 2500 volts 
De Grid“No:2, Voltages 5) 5 eee Sees tae See ee 450 450 volts 
DC Grid2No-lVoltaze®. 90.545. ate See eee ee —37 —37 volts 
Zero-Signal DC Plate Current......... Satta oe 160 160 ma 
Wireetive Rhu lioad Resistance 35) ss ee eee bie trie = inne ol 2500 2700 ohms 
DC Plate Current at Peak of Envelope..................-. 450 500 ma 
Average DC Plate Current. «..<: 5.64 4:0 in-esi eey ae 315 350 ma 
DC Grid-No.2 Current at Peak of Envelope...........-...-. 3 4 ma 
Average DC Grid-No.2 Current. .......-- 20sec eee ee eens 1.8 fees ma 
Average DC-Grid-No.l Curresiets : a: aber She <2 ese: 0.005 0.05 ma 
Peak-Envelope Driver Power (Approx.)..............+.--+:; 1 1 watt 
Output-Circuit Efficiency (Approx.).. 2.1... eee eee ee ee eee 90 90. Y 
Distortion Products Levei:** . 

areas Oe ET. soci eS Se ee SRE EL EL wperctcl cee oe oveke arches Eee —31 —3i db 

GPG ED.. 2 ona ck 5 eh ee ates ok aceon a Si epee —36 —36 db 
Useful Power Output (Approx.): 

ETA CC oes RMN ee TG wate fas ae ae SPR SA See ee 290 340 watts 

Peak Envelope’........... a RO ee ie ee 580 680 watts 


¢T'wo-Tone Modulation operation refers to that class of amplifier service in which the input consists of 


two monofrequency rf signals having equal peak amplitude. 


44With maximum signal output used as a reference, and without the use of feedback to Ee ahanre linearity. 


PLATE-MODULATED RF POWER AMPLIFIER— Class C Telephony 


Maximum CCS Ratings: Up to 1215 Me 
HDCKPrATH Viewrs Ga eee & vee oe ade Oe X laneysts hoes eee 2000 max 
DGIGRIDEN GER VOLESGHY 22 fated copes s stenapercteusbeeua meen lensbs : 1200 maz 
DC! GRID-NO MM YVOLTAGR G2 74h. Sete oss Sibi tas one ee es —250 max. 
DC PLATE CURRENT 7358 Fo5.. SS OSSD 2 Asawa eee eee 500 max 
DC GRip-N Ost CURRENT. S28 cite eit eine Oc itamruad Seiwa eee 100 max 
PLATTER NPUT Sy So ei ake ro od fe eran eae so) acces ee ee E 1000 max 
GRID-N@: 2: INBUT-36 Se ki bo etd os Coe eee 17 maz 
PLATEVDISSIPATION: SO0er ant cs Rie va « See Maes mncclee eee 400 imax 
Typical CCS Operation: In cathode-drive* circuit at 400 Me 
DC Plate: Voltagene Se aioih Oe. oe eb ee eine, eer 1500 2000 

DC Grid-No.2 Voltage*..... SO. EA he oe URE MOE aan A 400 400 

DC GrideNicrl Violate we... nereebieicoe coe peerate oie oceans tena tee —45 —35 

DC Plate Current...27 3 xjpeecn ee por Geert 8 2k Sek. ee 450 500 

DC Grid-No.Z Currentccy | ses oe Spey IS APPR Sie 2 5 - 6 8 

DC Grid-Noct’ Current] (Approx) aoc peg ie io oe tee os 15 12 
Output-Circuit Efficiency (Approx.)......5..-...--++-+eeee 80 80 
Driver Power Output CAPProxs) ih). te 3 shisha tole are 35 35 
Useful (Power: Oubori A PROX. ree eae cs Scie Ee era 500 500 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition.......... 15000 max 
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RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER— Class C FM Telephony 

Maximum CCS Ratings: Up to 1215Mce 

POM EA EPA OUTAGE) 0c, area) Gos 6, 6p oan whe iste beld Bier ele BER area 2500 max volts 
POG TDSC AV OLE EA GEG <usiarsl c cuataie emits shots! clevele tla.e ue atthere Selec 1200 max volts 
We Osa VOLTAGE asics is cco sas pale nen meatier Set esate —250 max volts 
Sere Ey CO ATEEDEUNE Geass cisiec cuakilcrone c.ste  aue. cae eh? alae’ eS ohne bee 500 max ma 
Diep On CGURRENT <5 5.26 + bie cetsbes te eke Hole «hee otehegee tee 100 max ma 
eneTse INTEC ee erecta cos fe. cick ata 5, sha. err ED Meme Satta Gass aigile ls 1250 max watts 
[ESPEN hS 6 ead GN EO Dn te Re OLE ee Pre at aare ser) ae ee 25 max watts 
PPA POO ISRTEADLON cok cache sie cattle tee atonal oth te disuse ans 700 max watts 
Typical CCS Operation: In cathode-drive* circuit At400 Me At1215 Me 

SONOMA UL OMVIOLG AP Cre its he cots ey Ay eile oe Se et eon ee 2250 2500 2500 volts 
POONGTEOON IG ORVOLER PCO sn. grcaug oc 0. e< osu bpd easteen 400 400 400 volts 
MOO ETI —= NOM VOLCA RO ale Ua pele e Dinedereus shauaneieln si ce cens. ¢ —45 —35 —50 volts 
TVG, TE ov Bei Garey a agen ee 450 500 500 ma 
NUT GPC NL AMG TIT CONG c=: suarA, vw vo neueuesasteus paises onramusunae brass 7 8 6 ma 
OG eGrvdaNook.G@urrenit.CA PDLOX<)., sco. ncn eke ote sss se 10 12 10 ma 
Output-Circuit Efficiency (Approx.)................ 80 80 70 per cent 
Driver Power Output (Approx.)?**. 2.0.0. .......207 5. 30 35 80 watts 
Useful Power Output (Approx.)°...........-..-54-- 650 800 315 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition: 
Vivi aii £8 Pays lal ENS ee, ae ate g an eat aurea eraraten ties Shaler ia arr saree task a Tan Ty 15000 max ohms 
Vitaly cog bra hah OC ioe ae ee ae ae Be Ree ee De eee eM Not recommended 
t Because the cathode is subjected to considerable back bombardment as the frequency is increased 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 
° Measured with special shield adapter. 
" Averaged over any audio-frequency cycle of sine-wave form. 
® Preferably obtained from a fixed supply. 
° This value of useful power is measured in load of output circuit. 


4 Cathode is at de ground potential. 
* Obtained preferably from a separate source modulated along with the plate supply. 
# Obtained from grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed supply 


or cathode resistor. 
** Driver power output includes circuit losses and feed-through power. It is the actual power measured 


atinput to drive circuit. 
® Obtained preferably from a fixed supply, or from the plate suppiy voltage with a voltage divider. 


OPERATING CONSIDERATIONS 


Type 7650 may be operated in any position. OUTLINE 84, Outlines Section. 
Adequate foreed-air cooling ‘must be provided to limit the plate core and terminal] 
temperatures to their specific values. Typical values of air flow directed through 


TYPICAL PLATE CHARACTERISTICS 


TYPE 7650 
E,=6.3 VOLTS 
GRID-No.2 VOLTS =400 


Eg 


PLATE MILLIAMPERES 
ny 
° 
° 
°o 


0 400 800 1200 1600 2000 2400 2800 
PLATE VOLTS 92CM ~10487T 
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TYPICAL CHARACTERISTICS 


TYPE 7650 
E,=6.3 VOLTS 


\ | GRID-No.! 
VOLTS Ecyj= +20 


GRID-No.(IC}) OR GRID-No.2 (Ico) 
MILLIAMPERES 


200 400 600 800 {000 
PLATE VOLTS 


92CM-10488T 
TYPICAL CONSTANT - CURRENT CHARACTERISTICS 


) TYPE 7650 E,¢=6.3 VOLTS 1¢"GRID- No.1 MA. 
GRID-No.2 VOLTS#400 Icg*GRID-No. 2 MA. 


GRID-No.! VOLTS 


ie) 400 800 1200 1600 2000 2400 2800 
PLATE VOLTS $2CM-10494T 


the radiator to maintain the plate core at 250 C with an incoming air temperature 
of 25 C and with no restrictions at the plate-contact flange are: 


Plate DISsipavion a. =n mictarcroe cataneie aiaes eles see 100 300 600 700 watts 


Wir ittows Arata ince cae oe the dal steleiea tee asaale 2 4 11 16 eu ft/min 
SRatiC PrESSUPE cet tele tose « eletaes ones ose ensueren ek oars 0.04 0.14 0.66 0.96 in. water 


A sufficient quantity of air should be directed at the heater terminal and al- 
lowed to flow past each of the terminals so that no terminal temperature exceeds 
the specified maximum value of 250 C; an air flow of 2.5 cfm is usually adequate. 
Forced-air cooling of heater and cathode terminals is usually required during stand- 
by (heater only) operation. Air flow may be removed simultaneously with all volt- 
ages. 


BEAM POWER TUBE 


- Rugged, uhf, forced-air-cooled, 

7 651 heater-cathode, cermolox type used as 
rf-pulse power amplifier in compact 

mobile and fixed equipment where de- 

pendable performance under severe 

shock and vibration is essential. May be used with full input up to 1215 Me, and 
with reduced efficiency at higher frequencies. Plate-and-Screen Pulsed RF Amplifier 
maximum average plate dissipation, CCS 600 watts; maximum pulse duration, 10 
microseconds in any 1000- ee Oe interval. Tube has matrix-type cathode. 
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AL Ee OL MARE ACL DO) nest erie otras vi ee ee ee ekry Ciaebinn toereniols 6.3 volts 
aE MB ee NT AL M050 VOILE Se win hen Gy durin Aticon cee oe baal ten lee 7.5 amperes 
Re NIA ERE hh roinie: igrosetaroraiive dew k-v-w 0 vke-w iv ew eo MGL 6 shace are Luge 120 seconds 
Biti-t BeTOR trRh-NO.c LO GRID NO.1%, . 93.6 oi... ahs oacle cs Lawelbede ica 13 
DIRECT INTERELECTRODE CAPACITANCES:}i 
SGU OPI ELOUDIQLGM EC Scie tthe t eee Tae he eiclnee ee Cee ee ed eee 0.13 max pp 
HGENOMlLoO eA nOae and HALE nua opie. vcs Recodo nc eet 29 wpe . 
piees coratmode and teatel..4..,a.6..cck ccs hee eke enke hs 0.01 max ppt 
ERGa OPS COUPIIG 4NO- 21.1. hey, elie ATS) in hee tea se OME Oe dee bore SE 38 ppt 
Mrttee nN aRLO MA CGP. Cbs eG os deca ser ce Gis bee ee eo Oe te ote 6.5 ppt 
Gites o-cecomathode and neater, ..o) alse sack «ams oe ee del eee. 0.8 max put 
Ari eC ORM M MPRA TURE, Ae.) erin cites ee eerie eee ek ree ee et tae. 250 max °C 
TERMINAL TEMPERATURE (Plate, Grid No.2, Grid No.1, Cathode, and Heater) 250 max °C 
* For plate volts, 225; grid-No.2 volts, 225; plate ma., 100. 
GRiD-PULSED RF AMPLIFIER 
and 
GRID-AND-SCREEN-PULSED RF AMPLIFIER 
For maximum ON time® of 10 microseconds 
Maximum CCS Ratings: Up to 1215 Me 
MEOEATATIOEMOL DA GEIS s "50. cle mies oe wie eee ore Sree ele ee eee eae eats 5000 max volts 
PeAK POSITIVE-PULSE GRID-NO.2 VOLTAGE $c)... 664 ccs ous ot lee ane steaee\ oe 1200 max volts 
POCaG RD NOs OUTAGE... eeetse ty See haat he ee, 8 A ea ea —250 max volts 
Deg EEATE (CURRENT, DURING BUDS Sted ooo cals Celene cee Teed we. op gls Wigle ae 9 max amperes 
Bye Batre CRO RIRRCEIN Detar fous fase ash cfe'ain te > 91 vic Gust Mitte tse rd Coat a on Ee ice oie aes s 0.5 max ampere 
Roe Gee NP UTHONVELAgO) A2i Gs ches sata claus uh weet eee ENS vee Cobuals « 25 max watts 
Ser srirpe are CPU TE CAWELALE) 55 b.5celek ace iestlens cus, 6 conc toueicumisneibunishenensy sales Ga 10 max watts 
AEE OISSEAA TION CA WELALC) As nae picts oe veo belelelere a ehe 0 8 didere anal wuhigtatere 600 max watts 
In grid-pulsed cathode-drive® circuit with rectangular- 
Typical Operation: wave pulse at 1215 Mc and with duty factor® of 0.01 
NO AGREE CORY OLER LOR ies faclacg bth eae ete SIN fre ET ee beer ite 3600 4000 volts 
Peak Positive-Pulse Grid-No.2 Voltage..............0.0005- 800 1000 volts 
OPO Ae OV OLCAL CS be, 0.0) ee bom ys eis teenie araraatle coltonse a! a dinar FF obs —100 ~-120 volts 
Deer ale dour rentcauUriNng PUISE, . . s.covcesroyes snare) etere due analy GPW 8 9 amperes 
MEE ALCMS UTTEN Ge crs 6 a 5. cre Rokuricts cual veges ice clot ee tele as Hei 0.2 ampere 
BOER IN eA COUP TON Gants, on) 5% 1s Ghanes Se est piceucotayrodan ar Baim aflatsrSbignaetin ey Se 0.005 0.006 ampere 
rome ERC = INTO eC AIT EON Gacy varia) tk Sloumrpigtgesvviel areas es Syekeve ties: eboneseier o 0.02 0.02 ampere 
Output-Cirevit Efficiency (Approx.): sve. 6. es ee ne ee 80 80 per cent 
Driver Power Output at peak of pulse (Approx.)7........... din2 6.3 kw 
Useful Power Output at peak of pulse (Approx.)“........... 15 20 kw 
In grid-and-screen-pulsed cathode-drive™ circuit with rec- 
tangular-wave pulses at 1215 Me with duty factor® of 0.01 
MAAN USO ELE? Cl yc s oy 5) sig hive bw eiconsaione een ae gov oie eoanettlle eae tne encase 3600 4000 volts 
Peak Positive-Pulse Grid-No.2 Voltage............0cceeeeee 800 1000 volts 
Mere rid NOL. VOltARG. h).)5'. 5 i emeigegnmieteiallntensleeo re cscs 0 0 volts 
Wieblatejurrent GUIING PUISE+. 02 < 6 bec eels cea puedsece ee 8 9 amperes 
MR UMRGL AU CHOUITT ONG cece circ loevs 5 se esp sceas Eevpualy 01a ete se taiuee mere 0.145 0.165 ampere 
HEMT =I OL ARGUITORG. ele aac alclels S'e6 aio) « atefehtkaen olmrajalaire so scenes 0.003 0.006 ampere 
Pe aarti NOC UTTEME, 3, orcas Pavs Deets) © BeleGelg e\leh.ere, vlia''es ous: oil bis, =, 9x8 0.017 0,017 ampere 
Output-Circuit Efficiency (Approx.).. 2.2.0.2... cece eee enes 80 80 ampere 
Driver Pewer Output at peak of pulse (Approx.)°........... 2.4 2.9 kw 
Useful Power Output at peak of pulse (Approx.)*........... 11 15 kw 
PLATE-AND-SCREEN-PULSED RF AMPLIFIER 
For maximum ON time® of 10 microseconds 
Maximum CCS Ratings: Up to 1215 Mc 
PARTE OSITIVE-PULSHE PUATE VOLTAGE... 50.0 sic. eis ss vise eie's + 0,0 6 000 oisleie te 8000 max volts 
EMAK POSITIVE-CULSE GRID-N.O.2 VOLTAGE. . 006 hesesv ce ncevw res nese ne 1200 max volts 
SMM EUROS CU OL. TA CBI eet ai, ete ts Sets) 2a eoriaet aie sis \eis &- seakeile gies, ai aefee eyo! © -250 max volts 
mA THO MRRENTOURING EULSEL ofc ho cieis siaicid a cue.l) sie wee crore ee» sie viele 9 max amperes 
eS GAL ERAS MELEE BINUTON ciclo ails iat» thiols nazis. ol sce aaLnh ove ial oS IR eb od! Coste Warese a’ a eb 6 0.12 max ampere 
PERN AVENP UT (AVOLAVC a ole sond cele psyelwalole sliscwsltie a araleleleneiassichare Slavete Mate 25 max watts 
ee LPEN ETH (A WOPALE) |. 4/c «camden » © brspelele oeceue ls ele vidio wiaial ele eiele eip'e » aA 10 maz watts 
PEATE: (ISSIPATION (A, VETAZe) ia 'e aah s ew wrmme da elaete ean oes Sou UatS Wu ee als 600 max watts 
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TYPICAL PLATE CHARACTERISTICS 


TYPE 765) 
E¢*6.3 VOLTS 
GRID-No.2 VOLTS #1000 


” 
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PLATE VOLTS 92CM-104S1T 
TYPICAL CHARACTERISTICS 
TYPE 7651 | 
E,26.3 VOLTS 
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PLATE VOLTS 
92CM-I050IT 
t : In cathode-drive® circuit with rectangular-wave 
Typical Operation. pulses at 1215 Mc and with duty factor® of 0.01 
Peak Positive-Pulse Plate Voltage............ 7200 8000 7200 8000 volts 
Peak Positive-Pulse Grid-No.2 Voltage....... 800 1000 800 1000 volts 
DC. Grid-Notiav oltages. idee Le cee 0 0 —T5 —80 volts 
DC Plate Current during pulse.............- 8 9 8 9 amperes 
DG:Plate Current, -.2 62. eee ee 0.09 0.1 0.09 Ont ampere 
IC) Grid-Nocz, Current semetacn es eee a 0.003 0.008 0.003 0.004 ampere 
DG -Grid-No:G@urrent- ous es ce. see cre ie 0.015 0.016 0.019 0.02 ampere 
Output-Circuit Efficiency (Approx.).......... 80 80 80 80 per cent 
Driver Power Output at peak of pulse (Approx.)® 1.8 2E2, An b 5.3 kw 
Useful Power Output at peak of pulse (Approx.)* ide 28 30 39 kw 


t Measured with special shield adapter. - 


° ON time is defined as the sum of the.durations of all the individual pulses which oecur during any 
1000-microsecond interval. An increase in de plate current during the pulse may be permissible at 
shorter ON times, and a decrease is usually required at longer ON times. 
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Pulse duration is defined as the time interval between the two points on the pulse at which the instan- 
taneous value is 70 per cent of the peak value. The peak value is defined as the maximum value of a 
smooth curve through the average of the fluctuations over the top portion of the pulse. 


* Cathode is at de ground potential. © 
* Duty factor is defined as the ratio of ON time to total elapsed time in any 1000-microsecond interval. 


° Driver power output includes circuit losses and feed-through power. It is actual power measured at 
input to tube drive circuit. It will vary with frequency of operation and driver circuitry. 


“ This value of useful power is measured in load of output circuit. 


OPERATING CONSIDERATIONS 


Type 7651 may be operated in any position. OUTLINE 84, Outlines Section. 
Within its maximum ratings, forced-air cooling considerations for the 7651 are iden- 
tical with those given under Operating Considerations for Type 7650. 


BEAM POWER TUBE 


Very small, uhf, conduction- 
cooled, heater-cathode, cermolox type 7 801 


used as rf power amplifier and oscilla- 

tor in compact mobile and fixed equip- 

ment where the use of air may not be 

practical. May be useful at frequencies up to 3000 Mc and beyond. Class C Teleg- 
raphy maximum plate input, CCS 52.5 watts. Type 7801 may be operated in any 
position. OUTLINE 76, Outlines Section. For thermal considerations, refer to Power 
Tube Installation Section. 


PEON TEA OUTAGE CAC LDC) fe: Siar. chore ir bc oregn og hohe ot Ba Pee elle, Hee 12.6 volts 
LRAT Ree CER NTA bis -O VOLES atevotatn a ate cache tin weal vecvetorenevigiht Sti Rawnom nite eh kt 0.5 ampere 
MOG EMUNGED MATING + TME oh. 2 ie Powe sl daraas le Oa Ie ei Oke eae Ree, Gee ee 40 seconds 
al AC LOR aG RIDIN O.20 LO GARI. INO LH i aciebie. bichi gett whines cokeeiee LR te 30 
DIRECT INTERELECTRODE CAPACITANCES:° 

STATON OS LOLOL ALC er sto 5, Note banat yarn ee alae cetia eer co ke. ea ee 0.025 max ppt 

Crridaioatsco.catnode and heaters wi. bok aes cae tn see a Ne 9.5 ppt 

Pater OrCAChOd GAN OR COIs fea altace ict ciepoeaSacuohatlon si cy dycicke cueudiebs ono een 0.004 max ppt 

SAPO ECOL ITC MIN Of coro son a akeverets wooyd MECCA Ge ORE «EEL cee ee yy ppt 

Reela Cla MO ecamUC ED LET eet Ycrclicla, «ie. a tckre ole pa bacaeends CPE ae eR (aloe auc, Rieotetee oh oka 7A ppt 

SmdeNgesto. Cathode ANG beaters ei os) 4 ociertcn ons, piidten donee s seek 0.18 max ppt 
TERMINAL TEMPERATURE (Plate, grid No.2, grid No.1, cathode, and heater) 250 max oC 
# For plate volts, 250; grid-No.2 volts, 250; plate ma., 35. 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER— Class C FM Telephony 

Maximum CCS Ratings: 
MaRS TASTE LV ECD LIUA CEG Fotis con as deco, Gi Erle ah Bi tadt C Sekt ected PUP ate itera leek 750 max volts 
BERKUMCACET = NOAM ODA GES sais aie Cicpatest nate ee tre he ea eee Re eee en 250 max volts 
PACED ae OT AGE 1M em, tt tnases, ulate Meets. GM rates amt et een to alate atahue -100 max volts 
One MME A PGMCOMENSCRU EO NUT.) 655 eared etehePacBahat a loFal ou o\lotnlcd ppabanana atenepalst ame mcesteeer il'cu of omit ies 70 max ma 
ES CORHCES S53) (On BOS SO Ve en: STR Bree er. ere ony Ct baTariaoa eae are a 15 max ma 
‘Boh TRIS MSG eG 2 oO) Sea a Gk EE I PY OO NR) SO) ere RUE 52.5 max watts 
REET IN Ae UNE eet ees, Vhcy ote SMA ate Nath cee om, oe ee R he api ied CEE. font! 2 max watts 


Typical CCS Operation in Cathode-Drive Circuit: 
Shown graphically in the following three charts: 


4h 

re TYPE 780l 
Oi Oa LHEATER VOLTS=12.6 
r= ae DC PLATE VOLTS=650 
$a a = | OC GRID-No.2 VOLTS =225 
; = = & SFDC PLATE MILLIAMPERES-65 
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TYPE 78OI 

HEATER VOLTS =12.6 

DC PLATE VOLTS= 650 

DC GRID-No. 2 VOLTS = 225 

DC PLATE MILLIAMPERES = 65 


POWER OUTPUT (PO)~- WATTS 
POWER GAIN (PG)= db 
GRID-No,! (I¢,) MILLIAMPERES 
GRID-No.2(Ic2) MILLIAMPERES 
NEGATIVE GRID No.t(-E¢,) VOLTS 


12) 1000 2000 3000 


FREQUENCY—Mc 
92CS-10944T 
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PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Carrier conditions per tube for use with a maximum modulation factor of 1 
Maximum CCS Ratings: 


DC PATH VOGUTAGE. «co acceler tae eae ees oe ted Se he rigepeichel toa tia. 750 max 
DCHGRID-NGOI2 VOLTAGE © aio wa sks Ca re Bis caine oa ore eforeiave Wie Sorel oie see atneial 250 max 
DC: GRID-NG.1 VOLTAGE. cic cre Se oe a oe a ieieralc we > cre eyarete 2 estga alleges taretole —100 max 
DGS PEATE CURRENT ccc oe ee ars ie eee atele = stele elepetens ia wie wiwiere 60 max 
DGC'GRID-NOLISCORRENT®..05 2216 6) ee ere ore oO iicls alouaic) sing terse) heme Nice tret slated 15 max 
PE ATH LNB UT roe ee Fa hate ca sth oe MN ee a teks tlle a ele Pili Nice Lace eee lous isis 45 max 
GCEETD-N Oo NIPUET 3 ce hs coke ee eee aes ee oe eae fe enone) Scene folate 2 max 
PUERTE LDISSEOATION. oo ocean edie ee ie a itt atcd anc Fete tatcs lao ts Peroiie/ eine tars oe ~ 


Typical CCS Operation in Cathode-Drive Circuit: 
Shown graphically in the following chart: 


TYPE 7801 

HEATER VOLTS=12.6 

DC PLATE VOLTS = 650 

DC GRID-No. 2 VOLTS #225 

DC PLATE MILLIAMPERES =50 
DRIVER POWER OUTPUT WATTS=1 
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AF POWER AMPLIFIER AND MODULATOR 
and 
LINEAR RF POWER AMPLIFIER 


Single-Sideband Suppressed-Carrier Service 
Maximum CCS Ratings: 


RM ES UNIS OG Ss. Ey ees so dies 6 nk vee kwon ids bd ek 750 max volts 
IMIEMETC See OUUAGE ag EO Po os 64 sole eg ce Aven cds koe 250 max volts 
MARIMUM-SIGNAL DC PLATE CURRENT? ...:......0cccccevceieccccivace 70 max ma 
MAXIMUM-SIGNAL DC GRID-NO.1 CURRENT®.. 2... cece cnr n ew ecccee 15 max ma 
em sir At © BATH INPUTS, ooo oc dso ee nw c wccce dhe dcetichee. 52.5 max watts 
Pee MUM-SIGNAL GRID-NO.2 INPUT? 2. os oo... 5 od co bie d bth wale eee ceue 2 max watts 
PEPE AEME Lam ah ats dso) cc s calves be dette roe ee ° 


RF POWER AMPLIFIER—Class B Telephony 
Maximum CCS Ratings: 


EMER eStIEAE ES he Pe oo se ne da cdo ee rs 750 max volts 
UME CAT VOLTAGE 6s cs see Lda oie bw u's» Pree rites. 250 max volts 
hh ath Toh a aa lal Sa a 2 ne oa 35 max ma 
TO CURRENT Co rh. fe eS Salas OS SS REET ee ree 8 max ma 
IRE eRe A ES), dk diclovrda 5. © duivainvocc stanctanbicccambcis. dh 52.5 max watts 
NC ih it ee rr lice aprons prsersar ger raion el 2 max watts 
MRR MeN. sy wiv sep 49° dine Wales Gs a PRs bao cals OR = 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance, Under any condition. .................008- 30000 max” ohms 
t Because the cathode is subjected to considerable back bombardment as the frequency is increased 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 

° Measured with special shield adapter. 

* Maximum plate dissipation is a function of the maximum plate input, efficiency of the class of service 
and the effectiveness of the cooling system. 

° Averaged over any audio-frequency cycle of sine-wave form for AF Power Amplifier and Modulator 
Service. 

“ lf this value is insufficient to provide adequate bias, the additonal required bias must be supplied by a 
cathode resistor or fixed supply. 


TYPICAL 
CHARACTERISTICS 


TYPE 780I 
HEATER VOLTS=12.6 

PRR oNe-2 VOLTS=225 
corerbriced o 


GRID-No.2 (I¢>) MILLIAMPERES 
GRID-No.1 (I¢)) MILLIAMPERES 


{Sy a4 
0 200 400 600 600 


PLATE VOLTS 
92CM-109547 
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TYPICAL PLATE CHARACTERISTICS 


supece Baile No-t oer e eC tt p= 


TYPE 780I 
HEATER VOLTS 212.6 
GRID-No.2 VOLTS2225 


PLATE MILLIAMPERES 
> 
°o 
oO 


00 800 
PLATE VOLTS 92CM-10951T 


TYPICAL CONSTANT- CURRENT CHARACTERISTICS 


TYPE 780I 

HEATER VOLTS#12.6 
GRID-No.2 VOLTS #225 
Ic; GRID-No.! MA. 


I¢g* GRID-No.2 MA. 


GRID -No,! VOLTS 


PLATE VOLTS S92CM-10958T 


7842 BEAM POWER TUBE 
Small, uhf, conduction-cooled, 
7 8 43 heater-cathode, cermolox types used as 
af power amplifier and modulator, and 
vf 844 rf power amplifier and oscillator in 


compact mobile and fixed equipment 
where the use of air may not be practical. Useful at frequencies up to 2000 Me and 
beyond. Class C Telegraphy maximum plate input, CCS 180 watts. Except for 
heater rating, the 7843 is identical to type 7844. The 7842 is used in equipment 
where dependable performance under severe shock and vibration is essential. Types 
7842, 7843, and 7844 may be operated in any position. OUTLINE 77, Outlines Sec- 
tion. For thermal considerations, refer to Power Tube Installation Section. Except 
for special ratings and performance data, internal construction, and minor changes 
in general characteristics as shown below, the 7842 is identical to type 7844. Type 
7842 has matrix-type cathode. 
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7842 7843 VWShL 
PIPAPEROMOLTAGH CAC/DO)T oo is cle ec cee veces e uns 6.3 26.5 6.3 
re eNOS TEIN te Pace vith in nish ip y..0 sy, 6.00 6) Goetiodte 3.2 0.52 254 
IRM UM UM AL ATEN aL IME: “i iicuacie fice coc coche cinciene meas 60 60 60 
78438, 7844 

Mu-FactTor, Grip No.2 To GriD No.1#............ 18 18 
DIRECT INTERELECTRODE CAPACITANCES:° 

MCSE O MELO OLALC Tn cece alors bes) sid cle ss eullolate teste sca ges 0.065 max 0.065 max 

Grid No-1 to cathode ahd heater................. 14 14 

Piste toscathoge anduheater:, oak. cs. a cieamin le ake 0.019 max 0.015 max 

LIEN OL UMEOTE TIC INO aoe. setsiee coe oe seine beet 19 ay 

AG TIGIN OseeGO DIAUC «1. eck toh ee ils atone Ste aloe Mies 4.5 4.4 

Grid No.2 to cathode and heater.............. ae 1.3 max 0.4 max 
CONDUCTION-CYLINDER TEMPERATURE.............-. 250 max 250 max 
SEAL TEMPERATURE (Plate, grid No.2, grid No.1, cathode 

PU GA LCT) eee Gee e aie 3, SNe Moyohs neceuce caches 250 max 250 max 
# For plate volts, 250; grid-No.2 volts, 250; plate ma., 100. 

AF POWER AMPLIFIER AND MODULATOR—Class AB 

Maximum CCS Ratings: 
ee MOLT AGE yey wk Cc ee a sot a v0. 6.009 6 Oia ates ea winastetarare tees Bone 1000 maz 
POMC ED IN Ora VOUA GEHiWihe yoo rac | hie civ ole Wow nlelo ersionolsntue Siciedl ncioevete beac Cane 300 maz 
NA SIMUM-SIGNAL OC: PLATE CURRENT 7). cdaut ee see he rics cores oe usinete bs 180 max 
MAXIMUM SIGNAL MA PEMINP UT mio. 0.5225: is, ciples see ade Sie dele olela tice lon es etinla e's 180 max 
MACGEMUM-SIGNALNG RID-NO:Z LNPUT sitet orsrsteleueietere olosy oles w¥ aie stelete tet ote 4.5 max 
PAA BIS LSS TAIT O Narita sestce fel sts canter, oo. easel acoheiatabel Wie Milstouet obi ohetilee < samen etek tetas ® 
Typical CCS Push-Pull Operation: Values are for 2-tubes 
POORER ALCRVOLLAP Cl nO ctl y ais wieg Gus alos Bide towel isu wueneie sg ote es 650 850 
WD GEGTrIG-NOSCLVOltAReOS Fe ec cs thule cccae tee ban pemesie ede c 300 300 
DC Grid-No.1 Voltage from fixed-bias source............... —15 -15 
Peak AF Grid-No.1-to-Grid-No.1 Voltage*.............0005 30 30 
Merag-sicnatie se late Current). . 42 oc cus & &o eae ihe a slate 80 80 
Maximum-sienal DC Plate Current, ..6..diccececcscarzsees 200 200 
Fero-sienal D@, Grid-No.2 Current: . 2. 2..+2¢eccrtpesseeens 0 0 
Maximum-signal DC Grid-No.2 Current. ......:...screesshs 20 20 
Effective Load Resistance (Plate to plate)... ........%ccccwes 4330 7000 
Maximum-Signal Driving Power (Approx.) .......-+eeeeeee 0 0 
Maximum-Signal Power Output (Approx.)..........eeeeee- 50 80 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition:* 

GEOG =l1ASIODELALION Meck es) clciche ts thes 5) eeneite' oj oe a allane.lelierevelia @oehne eopacs. semis 30000 max 

omcapnace=blas Opera tLoniow .)s..iain «lorries in «lel sienetele le etetere Soslees ane aie pag ws 


volts 
amperes 
seconds 


ppl 
up 
upi 
ppt 
ppt 
put 
°C 


&¢ 


ohms 


Not recommended 


AF POWER AMPLIFIER AND MODULATOR—CLASS AB2 


Maximum CCS Ratings: 


HOG MELITA TRV OIEA CEce Betaan ji, ch cit one. caste cecktns, Shepat eels 5/5) sbailestege sous YalSReeuetensllocoalere wie 1000 max 
OMG RED IVOr VOLTAGE Is 4.5 Siero ote tia udueete onls ReaM ado © tere eeleee 300 max 
MUASOMUM-STONATED ©, eLATE CURRENT © taiieicte s clesis ole o oles deteraiels Je elaes 180 maz 
KASIMUM-SIGNAT) D CiGRIDSNO.1- CURRENT. c.. 56 oc sles w verse es delelela yoo e's 30 max 
NEASAINIGIM- SIGNAL. UATE) RINPUUT . (yo als le Biv epalsislovele sieleiela lets Umeha are 180 maz. 
MAXIMUM-SIGNAL GRID-NO.2 INPUT™....... Moreroetiter snc teverelte OO OU ee 4.5 max 
eer EES STE ALT LO Nine cies cc viel telyaterhiemo lone «clive leirbio ase, o ev'e\ > le eiieire teusie iets’ ea..c ORT oko emit e 
Typical CCS Push-Pull Operation: Values are for 2 tubes 
TGP Mtn CCRVONGCAL GIS. sie oc foie uel Sie whortie: 4 okale foyellavay ef aMley oe wile yeitane ate 660 850 
MPO ELG SIN O62, W OLLALC on ors ots Gurnee als oso) 6 Fuld: ef oves oj eco Bhe.e'e a. 0% Aton 300 300 
DC Grid-No.1 Voltage from fixed-bias source......... aan sete -15 -15 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. ........ceeeeeee. 46 46 
were-sienal- DC Plate Current ox i wise. shots sieie coe oe: overs eaiets 80 80 
Maximum-Signal DC Plate Current. .........ccceeswee Bye vone 355 355 
Peroni olia et) CuGrid-NiOre CULLENG. 1. «0.0 + vile eysjorsie.e sivies 01s i6e 0 0 
Maximum-Signal DC Grid-No.2 Current...........++00. cers 25 25 
Maximum-Signal DC Grid-No.1 Current............0.. eiete 15 15 
Effective Load Resistance (Plate to plate)..........0008. ors 2450 3960 
Maximum-Signal Driving Power (Approx.)**,.......+. mnie 0.3 0.3 
Maximum-Signal Power Output (Approx.)........s++ceeer. 85 140 
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PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: Up to 1215 Me™ 

DC PLATE VOLTAGE. 0.25. geass ce vane GW aiaia,y homie oe ced nih ® ae eae ee : 800 max volts 
DC GRIDANO.22VOLTAGH Poser re see Fo ence © as nee eitedeete enetaNeret sine oie ste sai 300 max volts 
DG-GRID-NOsT; VGUPAGH ie ors bic epics at alee wieta’s o © Sela otere let ore eee ties -100 max volts 
DC PUATH: CURRENT s€).\Sccpv cs Glen 2a Cayeleicls cipiaraleetatels es x ateieiniin saree tae 150 max ma 
DG GRID-NO.L GURRENT ee sc ce cic Sihie oe ne ale Mee eee miele ie ere eee 30 max ma 
PLATE INPUT ht css bv i bale eae « Via ES TSS Sho USS A ee ererels = = yale esteem 120 max watts 
CRTDN 6. 2 ENP UT ae a Rr ae fess se oe od AS TS esa PNT ete o) ee ere ee TN eae 3 max watts 
PEATE DISSIPATION sc75 a ovcih oie crekete cic aa at wns Siageid sles Te stele. se Gaeta} wes eetese anes = 

Typical CCS Operation: A 400 Me 

DC Plate Veltagecs.< 5 1 ajeskia a antares See Wk an a aes aie 400 700 volts 
DC Grid-No.2 Voltage’: vice soutien cic Aaeetalels AY Peas 200 250 volts 
DE" Grid-N eulaV oliacet 50.6.5 ira seem ek =, ine earareiswene slate —20 —50 volts 
DC Plate Current ciccs oe ce eS aie on ba lepuis sotayioleatsiphewer eine 100 130 ma 
DC Grid=-No.2-Gurrentivinc cist ot cassie snares oe as ticle a ena rere 5 10 ma 
DC’ Grd-Nosl Currents sa). co enh tows ate ease a lero eatin s 5 10 ma 
Driver Power Output (Approx.)**. . 2 0s ve ce etc Dwele oss 2 3 watts 
Usefal Power Output (Approm yen. oc ee > wee es 16 45 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition.................++08- 30000% max ohms 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 

RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: Up to 1215 Mc 
DC PLATE VOErTace: . oss oat oes SAPS eee sees een a claret s cate 1090 max volts 
TIES Coe D-N 0.2 WOBTAGH Sox ce oe hic state ee ee Stee ol aia oeiaeeee Seals 300 max volts 
DGC CRID-N Of WOLTA GEG ica ape ace orate tidal Setaet acid Siyct ore see eee ta ost oeele) oe -100 max volts 
DOOPLATE CURRENT so] Sco chee neste a 0 cl eee BE Da ear nee ae Rg oa a 180 max ma 
PC? GRID-EN O51 CURRENTS. Fat sree ORR eset Ach a ele hot ahaa o) esti ate 30 max ma 
Paisew TNPuT, ee Sk ce eee de tat cca al ate aegis igo eae see 180 max watts 
GRID-NO2 INPUR esd x Anne Cesc tet eaeden ded arcane Geseavass S)eiaidi owas Sie eats 4.5 max watts 
PEATE DISSIPATION. «oe ccc) ness BBS Oe Se ks Rae Sk eee eee eee ° 
Typical CCS Operation: At 400 Me A 1215 Me 
DG Plate. Voltages. oe cists te ett ee ele eee tee 400 900 900 volts 
DG Grid-Now Voltavec een. ur sins Sart ek ere 200 300 300 volts 
DG:Grid-No- Volfave kk oe ace eee —35 —30 —22 volts 
DC iRiate Current. 6 ee ere ine See 150 17 170 ma 
PG Grid- Noi? COrettess a. aise ene wie ett 5 1 uh ma 
DOE Grid-No.f Current... 7 oe Se ate es 3 10 4 ma 
Driver Power Output (Approx.)“*...........46. 3 3 5 watts 
Useful Power Output (Approx.).....-.....+--. 23 80 40 watts 


Maximum Circuit Values: 

Grid-No.1-Cireuit Resistance, Under any condition................... 30000% max ohms 
t Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced, depending on operating condi- 
tions and frequency, to prevent overheating the cathode and resultant short life. 

° Measured with special shield adapter. 

" Averaged over any audio-frequency cycle of sine-wave form. 

*Maximum plate dissipation is a function of the maximum plate input, efficiency of the class of service 
and the effectiveness of the cooling system. 

"Preferably obtained from a fixed supply. 

4The driver stage should be capable of supplying the No.1 grids of the Class AB: stage with the specified 
driving voltage at low distortion. 

*The resistance introduced into the grid-No.1 circuit by the input coupling should be held to a low value. 
In no ease should it exceed the specified maximum value; transformer- or impedance-coupling devices are 
recommended. 


**Driver stage should be capable of supplying the specified driving power at low distortion to the No.1 
grids of the AB2 stage. To minimize distortion, the effective resistance per grid-No.1 circuit of the ABz 
stage should be held at a low value. For this purpose, the use of transformer coupling is recommended. 


®Obtained preferably from a separate source modulated along with the plate supply. 
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tObtained from grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed supply or 
cathode resistor. 


44T he driver stage is required to supply tube losses and rf-circuit losses. It should be designed to provide 
an excess of power above the indicated values to take care of variations-in line voltage, components, 
initial tube characteristics, and tube characteristics during life. 


«If this value is insufficient to provide adequate bias, the additional required bias must be supplied by a ~ 
cathode resistor or fixed supply. 


*®*Obtained preferably from a fixed supply, or from the plate supply voltage with a voltage divider. 
%** Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


TYPICAL PLATE CHARACTERISTICS 


Types 6816 
E426.3 VOLTS 
GRID-No. 2 VOLTS = 300 


PLATE MILLIAMPERES 


0.) VOLT! 


o 200 400 600 800 1000 
PLATE VOLTS S2CM-9222Te 


TYPICAL CHARACTERISTICS 


E,=6.3 VOLTS 
GRID-No.2 VOLTS 2300 
Ico 
LAE eS AA pt Un 2g Ll 
1D-No.} VOLTS Ec; =+30 


GRID-No.}(I¢,) OR GRID-No. 2 (IC2) 
MILLIAMPERES 


07200 400 600 800 1000 


PLATE VOLTS 
92CS - 92257 


BEAM POWER TUBE 


Very small, uhf, conduction- 
cooled, heater-cathode, cermolox type 
used as rf power amplifier and oscilla- 7 87 O 
tor in compact mobile and fixed equip- 

ment where forced-air cooling may not 

be practical. Useful at frequencies up to 3000 Mc and beyond. Class C Telegraphy 
maximum plate input CCS, 52.5 watts. Heater volts (ac/dc), 6.8; amperes, 1. May 
be operated in any position. OUTLINE 76, Outlines Section. Except for heater rating, 
the 7870 is identical to type 7801. 
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BEAM POWER TUBE 


790 5 Miniature, quick-heating filament 
type used in rf power-amplifier, oscilla- 
tor, and frequency-multiplier service 
at frequencies up to 175 Mc in mobile- 
andemergency-communications equip- 
ment. Delivers 7 watts useful power 
(ICAS) at 175 Me. 


FILAMENT VO@ETAGEAC/DO) airs nre sees vie TS Eee oe ewe One were a 6.3 volts 


EXLAMENT! @ URRENTS cheek ie oiais Te to edna erat @ ool ai erates eipriad hekelioaee cetete teeters 0.65 ‘ ampere 
FILAMENT) WARMUP PUNUBs fa alice ni crash deh sai be veilecs poy oteisamt acaisidia stale ete oem Less than one second 
DIRECT INTERELECTRODE CAPACITANCES:° 
Cera IN Gakic: rol tess ee ete ean hen Narabayat ao) sicooy ea iny enced ata aya crete te tabereee 0.14 max pp 
Grid No.1 to-filament, grid No.3, and-grid No.2... 0... eee ewe ee 8.5 ; pul 
Plate toifilament, grid No.3, and grid INO.25 2 25 cin aces oe swe ceisios 5.3 ppt 


°Without external shield. 
Characteristics, Class Aj Amplifier: 


PIAteV oltagesst ee ee tee Fo or ae ie Tage Sts ae eae eee e ees eee 200 volts 
Grid: NG.3 28.05 Saeco ie Se Ra ee ies ose el ose ate eee Connected to pin 1 at socket 
Grid=-NO-2 Voltages = seeia. saw be Wena a OES ie akan =o ea tee eee 185 volts’ 
Grid-No0.£V olfage.< care ss sic ee acrothe os sack, vis amet rerede a ee) 8 cosa eee —6 volts 
Mu-Factorz GridcNol2'te grid: NO ssid ccsta hanctin os) ie cieee bistesi> os oe 11-5 

"Transconduetances) seas eek bee ee oe kee ee ee AONE, aa ee 6700 umhos 
Plate Currents. is coe. cede Sle Seite Oak te roe srorara ieee wl ortenals waer eres Tovanersnete 36 ma 
Grid-No:2Ourrent. < oa5> . oss eae chad ooo Serta eee ee see 2.5 ma 


RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
At frequencies up to 175 Me 


Maximum Ratings: ICAS 
DG PEATE VOUBAGE oS scone elutes cane owanue, cranes eaten aaa eee ee 300 max volts 
CARTY Osa era oe Fasc IE, ea aoe Sareea IRS OS En teen ence ate ae Connect to pin 1 at socket 
DG Grirp-NO2 SUPPLY: VOLTAGE CE co cme ete a sneer ot tasreie 6 See 300 max volts 
DG GRrip-NG:22V OLTAGE pias ose pee (Ss de ee Al eka pda 250 max volts 
PIC NORID= I OoT- Vi TA GR gocher Ene Sane ac Nleeh,, <A vas a ess oe -125 max volts 
DG. PEATE CURREND Sc cute aes Oe Ce Eee aia chee CR Ss a ce eee ee 60 max ma 
DG GRID-N0:2.- CURRENT. (005.5 ot i Bk oe ee he eee ha eee crete 10 max ma 
HC GRID-NO.1 CUORRENT. 2nau bis oh sl ob eh ees, e heiolets Gee ty eeneee ors nae ete caer 5 max _ma 
PAE EN PUT coe ete a Eo at Se pede bola ioe oS ead ae eee 18 max watts 
GRID-NO:- 20 INPUT 6.6 oo Sen Re ee Ie ree ae oe ae hie ee 1.5 max watts 
PLATE DISSTPATEOMN tes cues bib. eee oo ho ce cae, ps cher unt ote thes SEA ae 10 max watts 
BULB. TEMPERATURE (At hottest DOING) cc cist: 5 sietere cso civ eRe Boa cis 225 max oa & 
As amplifier at 175 Mc® 
Typical Operation: ICAS 
DC Plate Voltagessi’. osas ke Mae ms Seer OE So ees 300 300 volts 
CFTIG UNO .3 2, «ais nwtahielipsevn: in. 5 orisi cok Sicha goatee ee ex eree: Ania Peer Connected to pin 1 at socket 
HC Grid=NG-2: Voltage? <tc ke ee sae ein eee ee eee 160 185 volts 
DCoGrid=N 0:18 Vieltave tt. ...c.c cts tinier © ere nities —36 —39 volts 
Promiaerid2N Gal resistor Ola eee as 2 clo ce eee weston 18000 18000 ohms 
Pegk REMSTHAANO.L  Violtage..cs tics atic mois cite re Pee Gere Al 43 volts 
CrP lates Current ways ee ee ae one re eect Co ae ee 50 60 ma 
DC: Grid-No.2 Gurrent.cim 3S. aA ee eee A ee 22) 4 Ee axa 
DC; Grid-Nowls@urrenti(Approx) wesc sss. +s ost oo eee Cee 2 Ale ma 
Driving Power (Approx is sahias ioabeek wadti. oCetaereaece 1 Z, watt 
Useful Power Output: CA pyro iil ancien eas eslaachon tas ee 5.5 7 watts 


Maximum Circuit Values: 
Grid-No:i-CircuttiResistaneests 804. toa ee ee eee 0.1 max 0.1 max megohm 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony . 
At frequencies up to 175 Me 


Maximum Ratings: ICAS 
DO Parte Vorrade ye ee ne eee pee iyearten 250 max ~~ volts 
AFRIDSINO:B os ei ok Kcne sles, oe ave ta ears aac ae ae eee oe Connect to pin 1 at socket 


258 


Technical Data 


DC GRID-NO.2 VOLTAGE. .....0.e0c008 Bes ip otetinte: tos. aiene Shore etoeeieus slaveibie Avene 250 max volts 
GM RT DN Osis VeOLMA GES «0.5 o.cor, o sive. s dis, einieue ous oie s0.00 0/siele ae ae SEBABH OS'S 6 -125 max volts 
iC PUATE (CURRENT. 2. «2.0 6 ec 0 oe ors ie & coomaral as ccohe isheinte laradebeveleneete wie ays eface-ete 60 max ma 
DG Ma RID-INO.2 CURRENT... cces 00.0 06/0 ciate sie 6 elise 818 sere sieinceteloiete ielelarerchers 10 max ma 
DC Grib-N0.1 CURRENT........ Ee Meena etchele siete Sista pines shaiebcheferskere leis 5 maz ma 
RePOACRLIPUN EOL spree siczcrs alone es viers bse coe 4 cielsete whale ves wisiitelelt ¢ eee sie eeetanonete 15 max watts 
“Sintra (Ge-4d OSS ase anti UbIneD Geen eesain is GAD QOWIAaS HOO 0.50.5 .c siete steel es : 1.4 max watts 
PACA ERP IOS TEA TION Ee ees. 6 ier cie re jeicle. ol eiersie se 0, e's) srouo i wile aie fe. atetecsieter crea cheats ens T max watts 
BULB TEMPERATURE (At hottest point). ..........ccnccceeee eisieial ieials cnt 225 max °C 
Typical Operation:° Ati75 Mc ICAS 
WOO Plate Voltave. daca... «s+0.0 +00 Suoiese his b, Ale. Soabeteueicte coals aie vouehecstat ets tens: clever oieus 250 volts 
NEPTNCLMIN Ocoee te de cs gusaeiial 6 gS. 9), 0.50% 0110: « PC TS GOR aT Sue sveenbsene seecers Connected to pin 1 at socket 
DC Grid-No.2 Voltage® .......... Ae eee ne 05 GLG eee wees 250 volts 
POO TICINO SIRV OLA ZOE. co sre cis sus. cere cuele'8) 6.6 0.016 s o1ereis silenoye 4.4.4 eelaiss e338 3.88 -70 volts 
IEEE TIC IN OC MBECHISGOLIOL aieys) vusezs).e-oie 0 cloieiove sheaeteiue enspeieneievere os este orate ; 33000 ohms 
Rearrey em CIRCE YT (= NO lM VOL EAPC cviesanev ere: ohaieve stonsie/slicly os oveeuel oleleteunionereiensss rensuanedoy etels 15 volts 
WO BIe EO UITVEN Grogs alin ei iete’'s = sis clove e, 6.01 ovele. «: evcenereliote a). eu etelialenslics oiere cel eel hele an 60 ma 
Oi Grid-No.2 Current .........06606 AE ee OE ROR POE OTROS Ae 2.5 ma 
Ome ma Nos Gurrent (A PDPIOX.)\. «0 ssc «sie celts ss seis esse sae 6 ele c.citis Pac ma 
Pian Ce LC WOEACADDLOX:) 1 6 aurmecsyenere ov cusctiovs)s « eo ¢ ele 6 b/e)6 eo slots slotaretsre os orale © 1 watt 
MRetueeawer: OutputiCADDIOXs) Thing ances s erelets «ic + cbotersieisievels o snefersiaeleceheloletpys 6.5 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance,....... Blais pistece ateie lausies iebsio ona: son seet sustre ciretePaiers 0.1 max megohm 


Maximum Ratings: ICAS 
PO METAL EGR Y LOT ICA GRIM ACT Uieioialel ere eile: sie: 0. 1a sie s 0:8) sfeiajis-s 0 Sele se we ers ete everett 300 max volts 
SEATED IN ORS RUE PETON TT anc cole cone ah aus orators spore, © Wiehe eb 8) gieeele Gietals sor sllevetiens Connect to pin 1 at socket 
POR GHEDDINIO CES UR PLY av. OL TAGES cv loic. = cue 01 sisneusye: suchen «ie ele) alle) 8) sl 6 oie bieloie ebalaic 300 max volts 
ay OCCU EDEEI SIN (COS OM VOLE TIA G Elmer aiclste oc cele (ole ealoleusiinvs G: .a SiewBiete eels > = geist s ete erent 250 max volts 
RPG E CHET T= IOSERVIOLITA GE eyelets che ers ei4 oeeig 4 Posse, © 4.4 4 wlectia chs oeipie we Ssie Sele se —125 max volts 
Oy CaP COL RIDESND Pictiho ss ais cde cr wis [soso Sie Footsie ins mane e elels o eneneee lererohe ther onaty 50 max ma 
By CBN CURR OEE TOUR EINE ccs, oie) ogee alle si edness o eile: aie. ellenia sliewte. wibie 10 gilesilele gop Sele le 10 max ma 
BAGO Te TLV INGO) 951 GUIS EVEL wa pigwrosvet oy «/fokcevok om nvconste clroiteuotsifersbsvtonsifed sveusjroctenssloqah eclsyeneqninie\euniaks 5 max ma 
TP, ATS) TASTER Ofte oe eee kes, ARERR OO ICR ROR CIS oon ieree cir icmcic es eniram acc act 15 maz watts 
FTA NEE) Pee ee so attire one) Fe. Gi bio) wove eie oiler eienel eile (0 © ele tehaleners se le tag ahead 1.5 max watts 
PE. Acib a TDSC Pi a eet ascii Se os oie aio SISin o Ce encirac.eprinininicg 10 max watts 
BULB TEMPERATURE (At hottest point). 2.5... coe cca ee ete tees sees 225 max AS: 
As doubler to 175 Mc 

Typical Operation:® ICAS 
OO MLALETVIOLLAZC. ieee cles ces cece scascedesionvedissescee 250 300 volts 
“Cong! TRONS es 5 a RS SBI GISIIn RIOIeIGInIn Onn aneienn Cicmucle or ieese ae Connected to pin 1 at socket 
MeGaG CNUs oe ViOlUR MO nm aisckl< « # o 1s sco uccesviauameneliebereeyeters che ore eit = 200 215 volts 
MPC TGTIG=NiOsl ViOltaA ge tac. Srtace a sid is le «oe low aolere) o oleate evel sitet —53 —80 volts 

From a grid-No.1 resistor Of. ......50.020++s2s¢e+senen- 53000 53000 ohms 
patie (rid-NioO-l VOlEATE |... Sreus ops le sce Wels) ons oe wee wuss) 60 87 volts 
MRED LT CORGAITEON Gapeiatucus ches ss delelee cee tere ee ohare a) © Nehece als ss. 45 50 ma 
SDC Grid-No.2 Current... 01... cee cs eer ee cece recetecscnes 3.4 3.4 ma 
DOnGrid= Nos Gurrent (APDIOX.) oo + seuss sila cileimecees nee R 1.5 ma 
Driving Power (Approx.)f....-. eee cece teers nero ceeens 0.4 0.5 watt 
Useful Power Output (Approx.){f... 2... e eee ccrenerececces 25 3.0 watts 

As tripler to 175 Mc 
ICAS 

NAOT GET VAC ILA Clee ios o> sve) susadga joedels a,s-scenousl© wie, sb eseieue else) ohio ait un 250 250 volts 
“oedh Iie Bite. SS ies she ree ae oh Si erento rooms Oo eI Connected to pin 1 at socket 
MD OMGTID ENG. CUVIOlCALET cig ole  asiele else» oe ofoi «6 0/0 leo) ole eieeie es 180 225 volts 
META =I LV OLEAZE., .. «, syssand sisi0n2) Fisssoyioue Se.) 9 oles s eee 9) 9° —90 —108 volts 

From a grid-No.1 resistor Of. .......ce cece cere re eevees 50000 60000 ohms 
PEUTIC =oN O14) VOLLABC 3 ore ene0 o1crei ore oo» sheers eels siisferel blistele 105 118 volts 
MBDA tC TETPON tein, rb ok cplce eie- e's tighaiier one slotio olsie: oleleliehewiatene, 5 40 50 ma 
MMMM TALS NTO OECOULTCH tinh petiole) ¢.10. aise: oes lopereeyaie, ¢ #sersusiele)eioisiene whe 2.5 3.4 ma 
MWerGrid=-No.1 Current) (Approx.).......-..0ce ros cresesoncces is 1.8 ma 
Driving Power (Approx.)T.......cceccscrecccsrercreervencs 0.4 0.6 watt 
Useful Power Output (Approx.)ff ...-.e cece cree reece ences 1.4 2 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance. ...ecsscrccsrscvseenvvscores 0.1 max 0.1 max megohm 


RCA Transmitting Tubes | : 


® Pins 4 and 5 at rf ground. 

* Obtained preferably from a separate source or from the plate-voltage supply with a voltage divider. 
If a series resistor is used, it should be adjustable to permit obtaining the desired operating plate current 
after initial tuning adjustments are completed. 

** Obtained from a grid-No.1 resistor, or from a combination of grid-No.1 resistor and either fixed 
supply or cathode resistor. The combination of grid resistor and fixed supply has the advantage of not 
only protecting the tube from damage through loss of excitation but also of minimizing distortion by 
bias-supply compensation. 

+ Driving power includes circuit losses and is the actual power measured at the input to the grid circuit. 
tt Measured at load. 

8 Obtained preferably from a separate source modulated along with the plate supply, or from the modu- 
lated plate supply through a series resistor. It is reeommended that this resistor be adjustable to permit 
obtaining the desired operating plate current after initial tuning adjustments are made. 


AVERAGE PLATE CHARACTERISTICS 


tree 7905 
Ex= 6.3 VOLTS DC 


GRID No.3 CONNECTED TO PIN 1 AT SOCKET. 
GRID-No.2 VOLTS= 185 


PLATE MILLIAMPERES 


0 100 200 300 400 
PLATE VOLTS 92CM-1138IT 


AVERAGE CHARACTERISTICS 


TYPE 7905 
&=6.3 VOLTS DC 
GRID No.3 CONNECTED TO PIN} AT SOCKET. 
GRID-No. 2 VOLTS=185 


GRID-No. | MILLIAMPERES 


b= GRID-No. | VOLTS Ec¢)=5 
Bi ia ST 


9 100 200 300 
PLATE VOLTS 


92CS-1383T 


OPERATING CONSIDERATIONS 


Type 7905 requires Miniature nine-contact socket and may be operated in 
vertical position (base up or down), or in horizontal position with pins 2 and 8 in 
vertical plane. OUTLINE 9, Outlines Section. 5 

Shielding of the 7905 may be used in straight-through rf amplifier service to 
minimize external feedback from the plate to grid No.1. A grounded shield crossing 
the terminal end of the tube socket through the space between pins 2 and 3 and the 
space between pins 8 and 9, is generally adequate for this purpose. No shielding is 
necessary for either frequency doubler or tripler operation. 

When operated from automotive electrical systems, the filament may be sub- 
jected to voltage variations as great as + 20%. Although such extremes in filament 
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voltage may be tolerated for short periods, increased equipment reliability can be 
achieved with improved supply-voltage regulation. 

The socket connections to pins 4 and 5, which are designated LC on the basing 
diagram, may be used to minimize the absorption of rf power in the filament circuit 
by connecting pins 4 and 5 to ground through a capacitor, close to the socket. Pin 1 
is directly grounded and pin 9 is bypassed by using a feedthrough capacitor when 
bringing this filament lead through the chassis. 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 8000 


lator and as rf power amplifier and os- 

cillator. May be used with full input 

up to 30 Me; for operation at 60 Mc, 

plate voltage and plate input should be reduced to 70 per cent of maximum ratings; 
at 100 Me, to 50 per cent. Class C Telegraphy maximum plate dissipation, CCS 125 
watts, ICAS 175 watts. Type 8000 requires Jumbo four-contact socket and may be 
operated in vertical position with base down, or in horizontal position with pins 1 
and 2 in vertical plane. OUTLINE 55, Outlines Section. Plate shows a barely percep- 
tible red color when tube is operated at maximum CCS ratings and a cherry-red 
color at maximum ICAS ratings. 


Ee eV OLMMAIEN AC/DC). 6 o.< sss sun ch uleRics wn ee beeen ee es 10 volts 
A Sah Gs Eg Lae ee Me rR a aa ant ee i nd ee AEC aan a Gl ee Chih 4.5 amperes 
PEE ESLA PEON FACTOR ft ed ss Uke EN ae Fale Na eee EES Lo ede 16.5 


6.4 put 
Rete UATMOLE so fad oc ce RSE es wud pate las bs ee a ee Bee 5.0 ppt 
3.3 


upt 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: CCS ICAS 
EMG ATE MAE TAGE =. .2 . Susels TM ics. so Seonedone honoree euehireasuiee 1600 max 2000 max volts 
Pee RIDE WOBTAGE: «5c cl. pee ithe tlars secrete Galen eeite —500 max ~500 max volts 
PS CEPT ATH AGUREENT ois «SOG ohh. os cckmwwmeeeukiatan 210 max 250 max ma 
DOG PeLDN CMDR EIT 9S o's sates hd eee ae Li ws eS eens nes es 40 max 45 max ma 
PEPE PLNGE UM ane fe cco. co ian ath eae -a oho. srapencnarannlehaerarameveindas 335 maa 500 max watts 
Pema UEP IN BBEN TRON Co 1, SU eso wlavoud ore meueverehonee eockereasie ee 85 max 125 max watts 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and ; 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum Ratings: CCS ICAS 
Pe OSE ATM COL RAGE £5 05.2 5 ie. alts ove one sdevate. batehnt densiones 2000 max 2500 max volts 
RCE MAGNE ACHES Sn oe A sta Fees at nn ae ais. Gee Dic he Oteuecone —500 max ~500 max volts 
HS COPIA THM IUEIINT 15 of ici tisale srnhe so eso ok cae cst leite eecienis 250 max _ 800 max ma 
CACO GUREIONEE, | Goss ch, tke Pucad ws ci ab cete ans siecle botee 40 max 45 max ma 
MATE TUNE Career pee tena ae ERE a tA Sec! Sera ts Giol stein efectos 500 maz 750 max watts 
EECA Tom ERT SSTIZA DEON, sede’ ai ay che arse tein e\o Sisieic eho oie ein stone eee 125 max 175 max watts 
BEAM POWER TUBE 8001 


See type 4E27/8001. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 30 Mc and with reduced 
input up to 50 Mc. Requires Jumbo four- 
contact socket and may be operated in vertical 8003 
position with base down, or in horizontal posi- 
tion with pins 1 and 3 in vertical plane. Maxi- 
mum length, 8-3/16 inches; maximum diameter, 
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2-9 /16 inches. For operation at 50 Me, plate voltage and plate input should be reducedto 83 per cent of 
maximum ratings. Filament volts (ac/dc), 10; amperes, 3.25. Direct interelectrode capacitances: grid to 
plate, 11.7 wuf; grid to filament, 5.8 yuf; plate to filament, 3.4 uuf. Maximum CCS ratings as AF 
POWER AMPLIFIER AND MODULATOR: dc plate volts, 1850 maz; maximum-signal de plate 
milliamperes, 250 max; maximum-signal plate input, 330 maz watts; plate dissipation, 100 max watts. 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dec plate volts, 1350 maz; 
de grid volts, -400 maz; de plate milliamperes, 250 maz; de grid milliamperes, 50 maz; plate input, 330 
max watts; plate dissipation, 100 maz watts. Plate shows no color when tube is operated at maximum 
CCS ratings. The 8003 is a DISCONTINUED type listed for reference only. 


POWER TRIODE 


Thoriated-tungsten-filament type 

8005 used as af power amplifier and modu- 

lator and as rf power amplifier and os- 

cillator. May be used with full input 

up to 60 Me. For operation at 80 Mc, 

plate voltage and plate input should be reduced to 75 per cent of maximum ratings; 

at 100 Me, to 60 per cent. Class C Telegraphy maximum plate dissipation, CCS 75 

watts, ICAS 85 watts. Type 8005 requires Small four-contact socket and may be 

operated in vertical position with base down, or in horizontal position with pins 2 

and 8 in vertical plane. OUTLINE 45, Outlines Section. Plate shows a cherry-red color 

when tube is operated at maximum CCS ratings and an orange-red color at maxi- 
mum ICAS ratings. 


RILAMIENT: VOLTAGE CAC/ DO) tir c,c 2 5 peice oiaeaiel ote as ols Dantetebete ie oc e/ mista ucts oye niet 10 voits 
WIPAMENT CURRIN... cious ceicts «51 op .< ¢iaietal so o/s Befom in In elelntans © nisin a etwialeie vee ates 3.25 amperes 
ASIP TITEICATION MUAC TORS | cotcc coo le miei lotta else ihe: Sllepn ances tOre Sone lolol <thiel elise’ == e 20 


DrrEcT INTERELECTRODE CAPACITANCES: 
RFI EO PISCE oo eer eee he ek cs iste SPS SiS wish ew © Ww ole pauatolienete ae eae et ae Bean put 
Grit GO WuURMENU TE oo cle ons cia, oar ais Hee hake Gk oi eloeee RoR ana sia aee 6.4 pf 
PETLG-CO AUGINOU eee. taro e oe re ete dee wait. 6 0508.4 FES Tle Sies a aatel es 1.0 pul 


*Grid volts, 50; plate amperes, 0.5. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: CCS ICAS 

PP Pa A VAL PAGEE sos SOREN et bc ooo tepid em cue avae ee 1000 max 1250 maz volts 
DOAGRID VORTAGE ). 2... Wash Mees. cow Se ee ee a —200 max —200 max volts 
DC. PATH GURRENTS «5 inital. ashe dee Seems owe 160 max 200 max ma 
1G GRD CURRENT «5. i0c:0 Ate eee Coe ee eres eee 45 max 45 max ma 
PEATE INPUTS Sik cece Cee ee ok o Ce ies re oes 160 max 240 max watts 
PLATE DISSIPATION «>. cp nieOeh ie ake Sot nee hii Gena Owe 50 max 75 max watts 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 

DCOPLATECVOUTAG Bee oni5 se wis he Datel bpla Bimeretele aaio Re wae 1250 max 1500 max volts 
DG GRw VOLTAGES 26s. 6 SV OS Oe. RRA CEE Sees —200. max —200 max volts 
DC PLATH CuURRENT..% < cis Soo & Sas uciete so eon eee io inom 200 max 200 max ma 
DC AGRIDGURRENT 855.0. eee eels REE R ae heh ea eel 45 max 45 max ma 
PLATE UNPUT cee he os lige ee ce eo ee IIe ek UE ola ee Bs 240 max 300 max watts 
PEATE DISSIPATION ¢ c/o Sees oroie © + + io o's lala lovee tales fale (sa ately 75 max 85 max watts 


HALF-WAVE MERCURY- 


F PF 
VAPOR RECTIFIER Saeco ~ 
Coated-filament type used in 
800 8 power supply of transmitting and in- 
dustrial equipment. Maximum peak 
inverse anode volts, 10,000; maximum Ne NC 


average anode amperes, 1.25. Requires 
Super-Jumbo four-contact socket and may be operated in vertical position only, 
base down. OUTLINE 56, Outlines Section. Except for physical dimension and base, 
the 8008 is identical to type 872A. 
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POWER TRIODE 


Thoriated-tungsten-filament type having 
filament mid-tap used as rf power amplifier and 
oscillator. May be used with full input up to 
500 Me. For operation at 600 Me, plate voltage 
should be reduced to 70 per cent of maximum ; 8012 A 
rating. May be mounted in vertical position 
only, filament end down or up. Maximum length ay 
(excluding flexible leads), 3-5/16 inches; maxi- 
mum radius, 1-5/64 inches. Filament volts 
(ac/dc), 6.3; amperes, 1.92. Direct interelectrode capacitances: grid to plate, 2.5 wyf; grid to filament 
mid-tap, 2.7 uuf; plate to filament mid-tap, 0.4 uwuf. Maximum CCS ratings as RF POWER AMPLI- 
FIER, Class C Telegraphy service: de plate volts, 1000 max; de grid volts, -200 maz; de plate ma., 80 
max; de grid ma., 20 maz; plate input, 50 max watts; plate dissipation, 40 max watts. Forced-air cool- 
ing is required when plate dissipation exceeds 75 per cent of the maximum rated value. Plate shows an 
orange-red color when tube is operated at maximum CCS ratings. The 8012A is a DISCONTINUED 
type listed for reference only. 


POWER TRIODE 


Thoriated-tungsten-filament type having 
filament mid-tap used as rf power amplifier and 
oscillator. May be used with full input up to 500 
Me. For operation at 600 Me, plate voltage 8025A 
should be. reduced to 70 per cent of maximum 
ratings. Class C Telegraphy maximum plate dis- 
sipation, CCS 40 watts with forced-air cooling, 
G CAPS NEARER BASE ICAS 380 watts with natural cooling. Requires 
Sar EMER BULB TIP Small four-contact socket and may be mounted 
in vertical position only, base down or up. Maximum length, 4-11/16 inches; maximum radius, 1-5/64 
inches. Filament volts (ac/dc), 6.3; amperes, 1.92. Direct interelectrode capacitances: grid to plate, 
3.0 puf; grid to filament mid-tap, 2.7 uuf; plate to filament mid-tap, 0.4 uuf. Maximum CCS ratings as 
RF POWER AMPLIFIER, Class C Telegraphy service: de plate volts, 1000 max; de grid volts, —200 
max; de plate ma., 20 max; plateinput, 75 max watts; plate dissipation, 40 max watts. Forced-air cooi- 
ing is required for operation near maximum ratings. Plate shows an orange-red color when tube is oper- 
ated at maximum CCS ratings and a bright orange-red color at maximum ICAS ratings. The 8025A is 
a DISCONTINUED type listed for reference only. 


CAP 4 CYLINDER 


PP 
FING oN BEAM POWER TUBE 
Small, ceramic-metal, conduction- 
© 164; @)K cooled, heater-cathode type having pre- 807 2? 


cision-aligned grids, and used as linear 
Ga : 3 

rf power amplifier and rf power ampli- 

K 7) fier and oscillator in mobile or fixed 

equipment where the use of cooling air may not be practical. Useful with full input 
at frequencies up to 500 Mc. Type 8072 requires a special 11-contact socket such as 
Mycalex No.CP464-2, or equivalent, and may be operated in any position. OuT- 
LINE 80, Outlines Section. For thermal] considerations, see Power Tube Installation 
Section. 


Pir Eee Ou TA eee TL NGA (CADE) 1.2). cele Siaitiar v= oR o: euelwrensyeielviewsbe.s 6 mel vis lle, 12 to 15 volts 
PIMC DELO RENE At EHD) V-OLGE. «10, Peeks © o's Steers er ccisy 9) acocepersh sya) =; ole, spspeysnsyey eyes 1.3 amperes 
PAM MAT RES EL ISA TE NKOME TRBEGD . mak! rs hate itote ine Bie Rip oe poi rogey sti rgeyes ap odsyertuiay hy ocevesecans 60 seconds 
DADE ACTOR. GRIDUNO. 2p. Ov GRED IN .Ost pene 5. cie love: slehour sb yeueuviegeyeneu sega, Sasutuopel syacoue LL 
DirEcT INTERELECTRODE CAPACITANCES:° 
Seeres OSL LO: DAES. tieha 5s EE avs a= onsets o's) sev 6) 0. ooyous he eesusmeisiad sit anaetencci tusks 0.13 max ppl 
Met TCLS Gol el) COGNOGES Osea a ce. tices siis.te..<' al ap le Sree eacae bel egelspalseelsgxsopepsyausyeusye.« 16 pul 
PAP NOC teen cay cits teh: ete Me rameraloe ake, oo Theeveden eysoncuegay ss oy eysasuare cha 0.011 pl 
ariel Nice LEGO LANL SIN ign le eRet oe hk eo teva, hoe fe ome shely we le ecelbiloiolpie slau e eieneve 22 ppt 
ROLES eS ELOT TIA LE frote ta seevat crores sie cee is tie ere tenh cael: oie) aPahiatle aera al'sis aie. oly aie 6.5 ppl 
CERAM OT ATEOLGAT DOC Cr a ys oti n ete Bi Ura tera Ms Sel eds Stal spawn ers ae ore ees Biz put 
RSBLNOGOVLO MRALEL ec ohecled Dds Sane ote be. ole canted orate tas geet ers ae & 3.4 ppl 
TERMINAL TEMPERATURE (All terminals).............. reece aaa te bs Waaareare 250 max aC 
PLATE CORE TEMPERATURE (See dimensional outline)... ........e.eeeeeees 250 max i © 


* For plate volts, 250; grid-No.2 volts, 200; plate amperes, 1.2. 
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LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

Peak envelope conditions for a signal having a minimum peak-to-average power ratio of 2 
Up to 500 Me 


Maximum CCS Ratings: 


DG. PLATE OLTAGE..@ 5% 5). See oe eth diss Care eee Sie he bein enti 
DC’ GRED=NEOL 2AVIGE TAGE tan eee ero ore aaa een ee Pat inte area rot eke rains 
DC- GRID-N O51 VOLTAGE ae sett ooeeaiccaee etre eo tiolalls cnekermneeere eines ee ene ene 


PLATE D)ISSEPA TION wc sia cche ee tere CI oe ice eee ohare lio a acai abe rete eater te 
GRID-N0.2-TNBUT Fes OS fet ene eich Biataee Ree Ce Cor nee 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode............-00% CIEE O CINK 
Heater positiverwith respeet to cathode. 2. osc. ass ween ele eintes oem 


Typical CCS Operation with Two-Tone Modulation: 


OC Plaber Vielta ge Wee eee se ee re eas eso ean one oe trwlare eine ation ae 
PC Grd=No2 Voltage ny. & ete ces si rekene car cies See eee eee eee oe ae ee 
DGEwGridsNow: Voltazeoe eb. Re Fe eee Oe eee 
Zero-sienale OG: Plate Currentey: «meio. do. 2 etek ete ee Se eee 
PUeCCLI VE TUM. Load. Resistance aes <s0s 6 os ete re cies 2 ieee eee os Pah 
DC.Plate Current at .Peak ofsMnvelope) tei. 2 0 hs oe vee ee ene dl ewices 
Angrage DG Plate Current ee se oh See eee Oe ee aa ae eee 
DC Gud=NeZ Current at Peak of-Binvelope. cae, gee lee ee 
Average DGC Grid-No.2 Currentenis i. dec tae Se ee BE Ree ans 
Average DG Grid-Wio.2s Gurren tacts ste eee ee See eee) he Bees ete 
Peak-Envelope Driver Power Output (Approx.)*¥.:..........0 ccc eccceees 
Output-Cirenit iiciency: (ipprox.) jSee oie eia on oo mine cite alee wee lent ote ac, 


Distortion Products Level:# 


"EDIE JORGEE:., MEDAL T + GA. ER ieire oten ee Ode a Ins Ree eee ee 
bode Neat eee St SOS Me Rr Gears ESR Ua oe ee Rr 7 oot eee Re Id 


Useful Power Output (Approx.):** 


A VEFAGON. elope eres GA als Se Recta atate stole co opis che aeteea few era sto htbetete len 
Peak Mnvelopesingck ceo oe Stee eis eke wld eile welts Oh draqe Stetete ate nets 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition: 


Wath TXOt DIAS Ue. Lc ekelou osmium alee s char As aeteies seus e+ cores ellosicvotovetsttatousrs’e ok tenet 


2200 max 
400 max 
-100 maz 
450 *max 
100 maz 
100 ®nax 
8 max 


150 max . 


150 max 
At 30 Me 


700 
250 


25000 max 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 


RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


PEATERDISSIPA TION: tenes aoe ae pate ouverts «OP te cn Mere ee ae ne eee 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative withirespect to cathodes... = scl. ). .sdee ees Sen ahead 
‘Heater: positiverwith-respectitoveatnederar .e ac. ek eee eee 


In Grid-Drive Circuit 


volts 
volts 
volts 
ma 
ma 
watts 
watts 


volts 
volts 


volts 
volts 
volts 

ma 
ohms 


ma 
watt 
per cent 


db 
db 


watts 
watts 


ohms 


Up to 500 Me 


Typical CCS Operation: Ats0Mce | At175 Mc 
DEOtPlateeVoltagere 6. cote wieght eee nee eee 500 700 500 700 
D@zGrid= Nos Vieltaves 0. sinha eee ee ck 160 ae 200 200 
DC) Grid=No.tcV oltages se hsek 6a ee EER ERE CREE -10 —10 -30 -30 
DC Plate Carrenterr son. so oes ae ee ees os 300 300 300 - 300 
DG@sGrid=N 6:2! Current (o.2c1 byt el eee eG ets 25 2b St HAY) 
DGiGrd=Noil Current). see ee tctadetetetteseiste 50 50 40 40 
Driver Power Output CA pprox.) T ~~ .cei sec le's cles = aL LZ 3 3 
Useful Power Outputk. cs ae ere eee =e 85 110 40m 105 
Maximum Circuit Value: 
Grid-No.1-Circuit Resistance, Under any condition: 

Wat hctixedbias! agate nist wr ester aieeencta that oeidiehorn Seeteins arene eiele. eietaletets 
GridéNo.2 :Circuitdmpedance ©... ce nore ese eee Pa cies ate Heeeals 
Plate Gircuit Impedance Por is s/s cataiats le teileeo ak tare cin at hse roe aS bere 


2200 max 
400 max 
—100 max 
300 max 
100 maz 
8 max 
100®max 


150 max 
150 max 


At 470 Me 
700 


25000 
10000 max 


volts 
volts 
volts 
ma 
ma 
watts 
watts 


volts 
volts 


ohms 
ohms 
See note® 


en Lechnical Data 


{ Because the cathode is subjected to back bombardment as the frequency is increased with resultant 
increase in temperature, the heater voltage should, for optimum life, be reduced to a value such that at 
the heater voltage obtained at minimum supply voltage conditions (all other voltages constant), the 
tube performance just starts to show some degradation; e.g., at 470 Mc, heater volts =12.5 (Approx.). 


° Measured with special shield adapter. 

* The maximum rating for a signal having a minimum peak-to-average power ratio less than 2, such as is 
obtained in single-tone operation, is 300 ma. During short periods of circuit adjustment under single- 
tone conditions, the average plate current may be as high as 450 ma. 

* Maximum plate dissipation is limited by the maximum plate core temperature and the cooling system 
to maintain tube operation below the specified maximum plate core temperature. With simple low-cost 
cooling techniques, maximum plate dissipation may be only about 100 watts; with more sophisticated 
cooling techniques, maximum plate dissipation may be as high as 300 watts. 

5 Obtained preferably from a separate well-regulated source. 

“ This value represents the approximate grid-No.1 current obtained due to initial electron velocities 
and contact-potential effects when grid-No.1 is driven to zero volts at maximum signal. 

* Driver power output represents circuit losses and is the actual power measured at input to grid-No.1 
circuit. The actual power required depends on the operating frequency and the circuit used. The tube 
driving power is approximately zero watts. 

# With maximum signal output used asa reference, and without the use of feedback to enhance linearity. 
+* This value of useful power is measured at load of output circuit. 

© The tube should see an effective plate supply impedance which limits the peak current through the 
tube under surge conditions to 15 amperes. 

+ Driver power output includes circuit losses and is the actual power measured at the input to the grid 
circuit. It will vary depending upon the frequency of operation and the circuit used. 


TYPICAL PLATE CHARACTERISTICS 


TYPE 8072 | past 
HEATER VOLTS=13.5 - 
GRID-No.2 VOLTS= 250 

GRID-No.! VOLTS= Ec, 


poe 
a 


PLATE AMPERES 


PLATE VOLTS 92CM—-11288T 


TYPICAL CHARACTERISTICS 


TYPE 8072 

HEATER VOLTS=213.5 
GRID-No.2 VOLTS=250 
GRID-No.! VOLTS =Ec; 


Sees ee 
(ae OO Se eS 
ee Ae 
ee 
fee NUS as cle 
| | | NES 

[od En tnd an es ped 
0 200 400 600 800 


PLATE VOLTS 
92CM-H29IT 


GRID-No.l (I¢;) OR GRID-No.2 (I¢2) MILLIAMPERES 


RCA Transmitting Tubes racine 


POWER PENTODE 


Miniature heater-cathode type 
used in mobile communication equip- 
ment operating from 12-volt storage- 
battery systems. Used in Class C rf 
power-amplifier, oscillator, and fre- 
quency-multiplier service at frequencies up to 40 Mc; also used in modulator and af 
power-amplifier applications. Requires Miniature nine-contact socket and may be 
operated in any position. OUTLINE 6, Outlines Section. During manufacture, this 
tube is subjected to special controls and tests for heater-cycling, heater-cathode 
leakage, interelectrode leakage, low-frequency-vibration performance, 500-hour in- 
termittent life performance, and intermittent shorts. 


8077/ 
7054 


HEATER VOLTAGE RANGE (AC/DC)... cc.2 alee a wl bers Bte s eee tries 12.40.55 volts 
Heater CuRRENT (Approx.) ati 13°25. Volts ici us come «cue « oisiole 0.275 ampere 
Direct INTERELECTRODE CAPACITANCES (Approx.) :° 
EPIC UN O24 sbO-P LA CCL Roary. eiees oe oF cote se Poe aietets 2 eacaetts yews sisae 0.063 ppl 
Grid No.1 to All Other Electrodes except Plate.......... 10.2 ppl 
Plate to All Other Electrodes except Grid No.1l........ <% 3.5 put 


° Without external shield. 


AMPLIFIER— Class A} 


Maximum Ratings: 


PUATE VORTAGH. Gre bp ce see eae nes ed epee acters oaurete s ee 330 max volts 
GRID-N OV OLTAGH Eo cots pcs sleecire he sstals « ae oietnlaxale sreleue 6 0 max - volts 
GRID-N Dias VOREAGED Sits 20d oles es uma ee maieeiae osluniiowierctet 180 max volts 
GRID-No.1 VOLTAGE: 

Negative Dinwwmruc.. 2. cs 2s ticle ies tia cisre bere misters ost ss aS 55 max volts 

Posttive-piss wanton. 5.2". s. A eee oo te ae ee ioe iekee s sree 0 max volts 
GRIDEN OSI NPA ee oe ee oe id ee eee eee oe 1 max watt 
PLATE Dissipw rons: 428s. tree smile GPs fe Moor chemin ae ee 5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..............4.. 120 max volts 

Heater positive with respect to cathode. ...............- 120 max volts 


Characteristics With 13.5 Volts on Heater: 


Plate Supply Voltage 7. 3. SPs vse ee see eee enh oe ee 250 volts 
Grid-NO, 3.208 scctes 6 vgs hire be 5S eee AAR ee RSS Connected to cathode at socket 
Grid 6:2. Voltage, lice. © eock oe See ee oe eS ER wee tees 150 volts 
Cathode. Resistor... aces Ss -o-sstetin asta oan ow ehbnia aes le eeeebep 120 ohms 
Piate-Resistance (Approx:.). 3.2. aethoeiee = Gare ee ee re ee teat megohm 
PP TANS OMA UIC CANCE toe hertc ints ote wae asec ro che ene ee roe nee hee 11500 pmhos 
dS B25 ool Gi ic 21 oes ANE ep Rann re EN TES) eee A ee Any rire, oes, A MP 19 ma 
GUPTA ORS AE UT TONE oc aks coe a otehie eat alot no Sris at Dia Wate celta te oaks Welle eetisae ei eles eRe P mere 3.5 ma 
Grid=-No.P Voltage (Approx.) for ‘plategia=200) oo... aris cus Hier ee > oi —10 volts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


Por fixed-bias operation ....-... «.<:.:a.ahiea sat eS ae dees ie Rie ae ria ee 0.1 max megohm 
For cathode-bias, operation. vp «cio < ce: «see A eee ee eee een 0.25 max megohm 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 


RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DG. PUATE WiOUTAGE. ©... 5 dus't (old's secede Sree ate oie balla eborelutsin ela & eae ioibe tae aeatie see 300 max volts 
DC: GRID-N0.3'V OLTAGE © cbc 5.0 cEM a ee ee See ee en ree eb hoe see ercieees 0 max volts 
DC \GRID-N 0:2, VOLTAGE. sos 5.5.0: pach woes ote iele ob eis oleae inthe oe ee ee 175 max volts 
DC: GRID-NO-1 VOLTAGE ik 6 ste-oce & Loe estates fale oietgtt lanche © oeia tele ote nae eee —50 max volts 
DC PHATE CURRENT. 7 cicsteuee sale coke male ce eran ons teeta eee 33 max ma 
DC. GRID-NO.2 CURRENT. oi wie ccs a. Ah olan pane Ciclodesakeenabanseeietede Gaels micites 5.5 max ma 
DC.GRiID-N.0:1, CURRENT cisco oc his Ae ee oe he ot cata ales «irre abies eee 3 max ma 
GRID-N 0.2, INPUT Se... 0) coe ieee cola martial ie natel 3 RR” Sr NS 1 maz watt 
PLATE, DISSIPATION... (0. 0 2G Bice sie o Ssdsbe -ciptels Phi eto eter ee re sare 5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........... Brera are wn atelaiacers te eure ie 120 max ‘volts 


Heater positive with respect to cathode.......... eatatelatateucists tee lee eta 120 max volts 


Technical Data 


Typical Operation with 13.5 Volts on Heater: 


At frequencies wp to 40 Me 


PORE AEC CO a OLGA OMAN i coke fousuisis & shavel t dis ayeueresoueic we ose QS 200 250 300 volts 
(Gra WN iOeSiceeds wise BPS ene oe ee te he FET eT Res Connected to cathode at socket 
DC Grid-No.2 Voltage....... Oo Mot LAR NCUEROR foc GA 115 145 175 volts 
PCRG IG NOc MV GLA LO << 5S wpadehelelials io oo ecsleapete wieneeel —7 -9 —12 volts 
Peakviyl Grid-NO.L Voltage . S.655 bss es ows gale eu owls 9 11 16 volts 
ID CmiaA LET CO UTROIDE Maer cisle cee sok opt hereraie ovalctaret cite htiee 14.5 20 26 ma 
PO CrGrid Nore CAlrrents of cnt Gun et Satsle we have @ arebenans Sr: 4.1 Dao ma 
WC Grid-No-l Current (Approx.)'. «0.05 6/66 eee ov meine 0.6 0.85 1 ma 
Mai van oe OWeT A CATIDT ORs). creo 0 ol eto Sie shied S sole elma bile 10 12 16 mw 
PO Wer-O UL DUL CAPDIOX.) .% sa os ef bees see vee} eh ca 1.5 2.7 4 watts 


Maximum Circuit Values: 


0.1 max megohm 


PONCE MOU AG Bm oie ac coe at pn ase'e) ellovererere Goce eee nane Cam ere see eraie serbia were 300 max volts 
RECOM GLUT Ober WOE TOA GEN Wt racials Sutieitaticlere ou te og Git lees ee oats bole Ginovecs 0 max volts 
EDOM TID NOraeViOU LAGE c ts ccrehas.d cialtua eb ol o.s Ole nla ain ana tceh Knee Bee as 175 max volts 
TOC GUEIUDAN IO Ib WY) CHANT DNR 2 gas SUR a ae ri Rn oe ft Ue yee er) aca —50 max volts 
OXCH TENNER (CAGES BOTS GO ries a a cee de Se ge rk A 33 max ma 
HOC! GSRIBD, INO PA C1 G5 GH OS Ge a PE en SE ee Re 5.5 max ma 
TOXCH GRR OY IS(O LIE C10924 2 De ene ogee on eee ee eee a 3 max ma 
Ree EU OMIN [USA MIONTDUT Teena hin Pc ls fos 5-9) alc da: sedeamedich ews fu obishabaie GORIGHGh espe RCdah  Vebeas Me ols 1 max watt 
Reece BIO TSS TIDAUT LO Nesuciemone csc’ oialicig) arose sh oilo ers) i eyajreensl stat ere, Oalele mi wie sn eratc’aiete te > 5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

tHWeater nevative with respect to cathode. ... 06.5 6 ise eee ewes vee 120 max volts 

Heater positive with respect to cathode. .......... cee eee eee ees 120 max volts 
Typical Operation as Doubler: At frequencies up to 40 Mc 
PPO MEATO VOLTA SS niin aero eters. oes. 6 since ae. e oie oR enere webs 200 250 300 volts 
Grid No.3. ...« Te eee, arkeerele suntan Connected to cathode at socket 
PCR TIG=NGecaVOLEAL CLI wile Gioaiens, od alate tdele oie gle Rroleke lems 115 145 175 volts 
Py GUG id= N OSL eViOltage sft uiwic Bo acim Sieve. wld wis auateueys -16 —20 —25 volts 
Rese Pa Grid=NOMSV OltAL Eras discs caine es ease eee 19 24 oul: volts 
Dy Grol ate. Une ncet mete, ast 5-os) sicaconchsi ela teases, @reneloneve eleceme 11 15 20 ma 
WD) Gar rid = NOsAuCULTEM bs. «3 2 nds se vclee wean seme es 2 3 4 ma 
MeGrid-No.l- Current (APProx.)c. . os ce ee ene pew 0.3 0.45 0.6 ma 
POI PAE. O WELRUADDEOK.) ine «ccc. © exe k Ao muons, eis ols aceelins 5 9 13 mw 
Wseful Power Output (Approx.).. .. 2... c. ete cco 1.4 Leo 2.9 watts 
Maximum Circuit Values: 
ford Mosl— Circuits resis tan Ce ie alle isee acs ie Sh wel aveeolle soe) a) Suacellel Bie Spe: coral etelenaretane 0.1 max megohm 
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PLATE (Ip) OR GRID- No.2 (Ico) MILLIAMPERES 
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Type 8077 / 7054 

E¢© 13.5 VOLTS 

GRID No.3 CONNECTED 
TO CATHODE. 

GRIO-No.2 VOLTS © 150 


400 500 


92CM —9777T 


Ie 


= RCA Transmitting Tubes 


H RADIATOR 


BEAM POWER TUBE 


Small, ceramic-metal, forced-air- 
81 21 cooled, heater-cathodetypehavingpre- % (3) (9) 
cision-aligned grids; used as linear rf , 
power amplifier and rf power amplifier 
= and oscillator in mobile or fixed equip- K ic 
ment. Useful with full input at frequencies up to 500 Mc. For plate and average 
characteristics curves refer to type 8072. 


FIEATER VOLTAGE (CAG/ DC) Dacascos otis eke otslays ea\o a einer ae het ieee arenas ioe volts 
HEATER CURRENT at 13.5 volts....... SU adedts arate ete Sia ee crate aa ote a eet 1.3 amperes 
Mainearoxs HmaTine Time soe Jc 3d Secs PEGS SERS os wer SS 2 ey its eo oi 60 seconds 
Mu-Factor, GRID No.2 TO GRID NOW 2... ee ee eee er eee ne cco ees 12 
Direct INTERELECTRODE CAPACITANCES:° 

Grid-Nosl bo) plivte...2 cts eee bie oes cl eee op tore See) ac weap lel Wie fe vicehnl altho alts ea eoriet cee 0.13 max ppt 

CoriGeN G2 bs GOCAt NOG tes ee eco ek aE ae eee arate nee ae Sn ieee te telsve te araisio is 16 ppt 

Plate torzeathode |. |. 5 <i ssa wesw s bi ones Shae eal eran oa ale et Sg Menai teeta 0.011 , ppt 

Gerd: Nosh GOte rid. NOs2s vans woncaen cos orct pu ckiod otkbss ek Gr «en Soha ml al oh elias pee aN 22 ppt 

Grid’ No.2 SOUSA ios draekaln o. =o cusiol nie Sb erate & aloes aac a eteliay ofeach etait 6.5 ppt 

rid’ Nod to eathoder cue « onic de soo oad opele ah Bia al al 4 totolicl an alate chet ors ates eer? “put 

Cathode timheater.<.. edad 6) Dulce cree deilc Dae a eal ha Amis ein pic onan erie 3.4 ppt 
TERMINAL TEMPERATURE (All terminals). 5... -cc¢ecccrcaceesecsecees 250 max ah 
RADIATOR CORE TEMPERATURE (See dimensional outline)........-+-+++-- 250 max °G 
* For plate volts, 450; grid-No.2 volts, 325; plate amperes, 1.2. 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 
Peak envelope’conditions for a signal having a minimum peak-to-average power ratio of 2 

Maximum CCS Ratings: Up to 500 Me 
PAG PEAT HV OUTAGE nate clots was wer otels leet een odlels re elaine) ot ate ato emo ha oh teed ate 2200 max volts 
TICS EDAD VOLTAGE so ln oe oy a eden ara. whe one Rina etal hone! er cre ae uae 400 max volts 
TVCUERTEMIN O51 WORTA GE oe oe ried ire aN cae mie aaah oper tamara a nahete slots ot vearens eas —100 max volts 
DC PLATE CURRENT AT PEAK OF ENVELOPE 2.0. .'0o 0 cele ce ee cee ee eee 450" max ma 
DC ERIN OS GURRENT sole ree tite easter ie aa! Oh aetcar Stata mate aha a tate teas waste 100 max ma 
fod 50 GOW) Eh og Of Uae CERES PR ae Ie ern en SO ry cite “en rhe any eembene 8S 150 max watts 
RID NG: 2 DISSIPATION << ania o asaci ss sipicoisis sateysiere ip eine fl giles tsi eee ae iene 8 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............2. eee e ees enc ness 150 max volts 

Heater positive with respect to cathode. ...... 2... 2 eet eee eee reece ee 150 max volts 
Typical CCS Operation with Two-Tone Modulation: At 30 Me 
PIC Pla tar V Olea rare ee eee ee te ee sha iatia ie See one aor 1000 1500: volts 
DC Grd-No.2 Voltage® ch. eee tena os rica We nt are cr oreeene tc 250 250 volts 
PD GHGHAGN Gat Volta pee a srt ales tees asl coin ee ele eee hari —20 —20 volts 
Zero-sipnal_DG Plate Current: .| 2.0 tas be le siee it sia re 100 100 ma 
Effective RE hioad: Resistances s.r Senos see eis ee ete oleae 2270 3800 ohms 
DC Plate Current.at Peak of Envelope. .%. 2. cc. .se ae ses ee 210 210 ma 
Averave DC@iPldte Currents os 2.2. tc. ocics cca re aie eetatelannan te ee 160 160 ma 
DC Grid-No.2 Current at Peak of Envelope............-0-- 10 10 ma 
Average DG Grid-No:2) Currenti, govcn os 2 dneacs ce ee ewes Sele ui 7 ma 
Average DG-Grid:No:i Current. re. 3 4d ere oe Set teens 05" 0.05° ma 
Peak-Envelope Driver Power Output (Approx.)*...........-. 0.3 0.3 watt 
Output-Cireuit Dfficiency (Approx,)..'. oe wabote te wie wie oie eens 90 85 % 
Distortion Products Level:* : 

EHird OWdOrs boy sek teen ail oie ois er Mee oe or ctetaioce ae eters 3D 35 db 

Fifth Orders: cacsctes ideas pga heer eters Satta EBay aeger 40 40 db 
Useful Power Output (Approx.): 

AVGTAR CH SEs ti ee el irehe ne dais sla etek habelatanmetseean ARASH) eR reieratohors 55 85 watts 

Peaitenw el opey ric 6s cteteia) cists stare buh eats estes rales Baistatoem alets 110 170 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any conditions: 

With fixed bids. 02 os ioc c oe Ae eal ew ies mabey ines tolispronaghar ens toh kahede sehen ets et 25000 max ohms 

With fixed bias (In Class ABi operation) .......cccsscascseccaccvcses 100000 max ohms 

With cathodeibiag sie. ee eee eee ae Se he cetaesatis Pata Not recommended 
Grid-No.2' Cireuit’ Frrpedxticen sso 5 Sitesi peal ob on a tale ee eae WEB OE Fert 10000 max ohms 
Plate Circuit Empedante O25 5 ag FOOT ve atadipt ata sa otete ne anna See note ** 


Technical Data 


RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: Up to 500 Mc 
DUEL TRA by Aid oy \YC0) el 1 a a ehoiabereuoaileeyensieiece . 2200 maz volts 
WD GeG RID NGOs VOLTAGES) ess cc hla cewscee cca eenceeee ativatclelclehelet eras 400 max volts 
DOE (GRRE IOUT) ENG Oy UNG, a ae tm i OS ER, Od a oe -100 volts 
eR ACL SoU IEIC LINGLE Wao toca). ci's,ray'eye.e 0 eyaicueceiaceinic, ohe.o°6 arc) ce ehet ew bar Nionetrae tice ae 300 max ma 
ERR RCTDIN Oss C/URIREINT «)0-:-c cy 0 one ohiel'e’ «0.0 ene 6rarei ao esisie elo acylone cee Oe aiaie etaie texas 100 max ma 
Ree NOS APIO TSSTE ATION (oo. ok Ga cise soivi'oevore ad ie ew Gp Reusus s wre, bee nvecailal ewe aig 8 max watts 
aeRO TRAIN tert ch crite oie co thn ee onat ea el at wu gu oitccc aic,a1 ohana Gas GUaPaiw eee eels. ivehers 150 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Fieater negative, with respect to cathode... i. bck sisc ccs ccscececccce 150 max volts 

Heater positive with respect to cathode. ....5....ccccedcrovecevevee c 150 max volts 
Typical CCS Operation: In grid-drive circuit At50 Me At 470 Me 
I G@erlatenViOlta gees ns cc ccc e's che Sielelele latelace 700 1000 1500 700 1000 1500 volts 
WC Grid-No2 Voltawes i... lee 175 200 200 200 200 200 volts 

BerciGra-No.d Voltage... ee es -10 -30 -30 -30 -30 —-30 volts 
NOGe are MOUTTeNtihel, 2 ow bis hose Se eae acele 300 300 300 300 300 300 ma 
BD OaGrriG=NO.o) CUITENG...% 2,6 42,018 + esis 4 9 one 25 Fal PAL 10 10 5 ma 
DCuGrid=NOseGurrent.......0 606608 s 6 codes 50 40 40 Seer O 30 ma 
Driver Power Output (Approx.)®......... 12 2 2 5 5 5 watts 
MeO EO WETSOUCDUG. <. 2 1s 0:0.0,¢ 8 408 « eure 1204 1754 275# 1007 165f¢ 235+ watts 
Maximum Circuit Values: 
- Grid-No.1-Circuit Resistance, Under any condition: 

EMEC CCLMLI AS et ee eh oncine cc ea die Sanne ne eed peda cea ae 25000 max ohms 
nite Nee CATE G RIN DEGANCE. 42... ccs's cele e os clehics Doitoeveenaeeteunseasee 10000 max ohms 
PAMeMOATCIT CELIO PE AANCC a. 6 fie sino cracie eit se 6 eve bee cccreieliel bus wleimiie Wel avels oxcan an See note ** 


t Because the cathode is subjected to back bombardment as the frequency is increased with resultant 
increase in temperature, the heater voltage should, for optimum life, be reduced to a value such that at 
the heater voltage obtained at minimum supply voltage conditions (all other voltages constant) the 
tube performance just starts to show some degradation; e.g., at 470 Mc, heater volts=12.5 (Approx.) 


© Measured with special shield adapter. 


“ The maximum rating for a signal having a minimum peak-to-average power ratio less than 2, such as 
is obtained in single-tone operation, is 300 ma. During short periods of circuit adjustment under single- 
tone conditions, the average plate current may be as high as 450 ma. 


* Obtained preferably from a separate, well-regulated source. 


°This value represents the approximate grid-No.1 current obtained due to initial electron velocities and 
contact-potential effects when grid-No.1 is driven to zero volts at maximum signal. 


“Driver power output represents circuit losses and is the actual power measured at input to grid-No.1 
circuit. The actual power required depends on the operating frequency and the circuit used. The tube 
driving power is approximately zero watts. 


* With maximum signal output used as a reference, and without the use of feedback to enhance linearity. 
*This value of useful power is measured at load of output circuit. 


**The tube should see an effective plate supply impedance which limits the peak current through the 
tube under surge conditions to 15 amperes. 


®Driver power-output includes circuit losses and is the actual power measured at the input to the grid 
circuit. It will vary depending upon the frequency of operation and the circuit used. 
t+ Measured in a typical coaxial-cavity circuit. 


OPERATING CONSIDERATIONS 
Type 8121 requires a special 11-contact socket such as Mycalex No.CP464-2, 
or equivalent, and may be operated in any position. OUTLINE 79, Outlines Section. 
Adequate forced-air cooling must be provided simultaneously with electrode 
voltages to limit the radiator core and terminal temperatures to their specified values. 


BEAM POWER TUBE 


Small, ceramic-metal, forced-air- 
cooled, heater-cathodetype having pre- S] y) y) 
cision-aligned grids and used as linear 
rf power amplifier and rf power ampli- 
fier and oscillator in mobile or fixed 
equipment. Useful with full input at 
frequencies up to 500 Mc. 


CAP H RADIATOR 
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een RCA Transmitting ib ——— 


HEATER VOLTAGE: (AG/DG)hil. Detivehe le bol eee ee. Gi a ao eee ee 13.5 volts 
HEATER ‘CURRENT at13:5, volts. a a. un eee eee en oe xe ee Vest: amperes 
MINIMUM HEATING TIME. 2. 4 omc4 oS) ces Sa ate cabelas etek... at a ee 60 -  seeonds 
Mt-FACTOR; GRID INO.2) EO GRID NO. yee we cer ak so eileen 12 : 
DrREcT INTERELECTRODE CAPACITANCES:° : 
Grid No-T te plate. jo0e Rass ee ie a ite locates a ere 0.13 max put 
Grid (N@.E te, cathod6 5 teaiehs Wa eee eee io ee eta the icy ce Sines ees 16 ppt 
; Plate'to cathode sis oie coden inn erchces sare ae clan eine SIS. ae GR 0.011 ppt 
ar rid NOcr ter Pris NGoe eee eae ee oe ee hee is oa ee aa ppt 
Grid Netz to, plates: abe are co eters, erect eeeTe oe ee: Eke. ee ee eran. tee -- Gob é ppt 
Grid‘ No.2 texcathodedetetee ice oe en he Seiko naire eee Stee s upt 
Cathode tes Negter xs tee teaches eh te Re ene aeons rie eae 3.4 ; unt 
‘TERMINAL TEMPERATURE: (All terminals). 22.5 10 co woes were 9 eee eee 250 max °C 
RADIATOR CORE TEMPERATURE (See dimensional outline)................ 250 max °C 


* For plate volts, 450; grid-No.2 volts, 325; plate amperes, 1.2. 


LINEAR RF POWER AMPLIFIER 


Single-Sideband Suppressed-Carrier Service 
Peak envelope conditions for a signal having a minimum peak-to-average power ratio of 2 


Maximum CCS Ratings: Up to 500 Me 
BIGAPLATE ¥ OLEAGH U6 code ake ain Ped Ge » Oh Olan a Dy Kh we wide eee 2200 max _ volts 
DG, GRID-N G.2y WO RRCR Ae C2 cP AAR eae Sele sete. = eee bcuseae 400 max volts 
DiC GRED-N Oo) VOLTAGE 5.5.5 jaicibdicicinte Shu, « ae a einen » sph eae hose -100 max volts: 
DGC PLATHICURRENT AT. P RAK OF JUN VELOPD Gatumoaciis si aenis see ee 450" max ma 
DC GRID-NOVWICUBRENT, os silos - ith os Hein cast Carns oe oe a eee 100 max ma 
PEATE EVISSIPATI ON occcacts: 5 11 cedersrgie oka oon hohe dieuren teint ani ie ieee ciate eee 400 max watts 
CERID-N OO: ZUENPUT coterie cote eran betel cei aes tee Sere ae ea nah cael en 8 maz watts 
PEAK HEATER-CATHODD VOLTAGE: 

Heater negative with respect to cathode... oi cca ee ee ee eee 150 max voits 

Heater positive with respect: toicathode) 228 ft sen I a See 150 max volts 
Typical CCS Operation with Two-Tone Modulation: At 30 Me 
bE Plate: Voltage. os. cae clos onde Mehta iat cite bie iehicdy ia eae i RCE ORME 2000 volts 
DG -Grid- Nor Volta gee 23.0... op rade =) ea berdaanpy ae ea ae. aha el tide ae a eae 400 volts 
DC. Grin Nols Voltage oo as2 ta econ he ai eapaadaneha tea cee ts ues, Cd dea eae ee —35 . aa aWolts 
Zero-signal DG Plate Current «cis 4k chavs tees ei ps a deck ba el aes eee 100 ma 
Effective REalioad. Resistance: cto ous at eevotie ye ei ee cs Se 3050 ohms 
DGC Plate: Current at: Peakiof Pnvelopes..c. cet eee eee ke Oe Pe 335 ma 
Axerave DC: Plate Current eee ele ere ee ee eee 250 ma 
DG Grid-No.2 Current. at: Peak of Envelope. 22.0. 0. ed. eds ei oe 10 ma 
Average. DC..Grid-Na.2: Curren tai ssc ite tc) k Bale at Rel aw Ue 7 ma 
Average DC. Grid-No-1 Cagrent..iadcis- enon cies ch . Gd ean eee 0.05° ma 
Peak-EnvelopeDriver Power Output (Approx.)“........ 0c cce sees c eves 0.3 watt 
Ontput-GircuifsBb ficiency (Approx) ee. eo rs ans ict eet aes 90 per cent 
Distortion Products Level:* 

EDI CSO GEE epee ao bovis s Sic reat ae ee eee RT ee ee ee ee ee ae 29 db 

Pitth: dtdercn ss Soak ode oak, Bane a. Aa ed es Re oe eee 32 db 
Useful Power Output (Approx.): 

AN QTAG C wach tert te decdd sau hin ees pone beaks nade a © de Crd Senne SRE 190# watts 

Peal’ en Velope gio aladccrtetsh oc neco\- pet oe ce eh core chlo nae re tn ae ae 380# watts 
Maximum Circuit Values: 
Grid-No.1 Circuit Resistance, Under any condition: 

NLRB XCEDI AS oo Mew «oases et abet oe Bonk. SO ale teh Bree rakes eee eee 25000 maa ohms 

Withfixed bias (In: Glass A Br operation)... 2s... c-rdee os ae eee oe eee 100000 max ohms 

With .eatthede biag«: 0 F035 oe CP AS Re A. eee Not recommended 
Grid-Ne.2 Cirenit: Impedance! sic.m. Lge eG 28s Sas te ie ea Aion Pt 10000 max ohms 
Pilate Circimnt bmped ane: 5.2. o.- cstreles bel mcve ath Ae pa eee oe ae See Cor E ch See note ** 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: Up to 500 Me 
DC: PLATE VOLTAGE. .... Sho sae ose ot ade See ee ee ee ee 2200 max volts 
DC GRID-NO.2 MOLTAGH OT. ts ak Got 4d ChE ne Te er, ee ae 400 max volts 
DC: GRID-N GT VOLTAGE: ca lee see ae Bee ae Oe re ee ee ee —-100 max volts 
DG-PLATE CURRENT 1.12525 ce BAD WE state ate ete dee ed mE and IE rece ne tae Ste 300 max ma 


Sravehaya¥e w (oie: 0: «0p ofepa's GheMdanerd cha oe Sera Steel Cee tee eee 100 max ma 


. 


anne aa echnical Data 


Rerun ye Neca DEINE EU emer) oe caechrerroys fave oid a Rieke 'e Gia lars, avePectetaterercls ave ove teuese ele eed ee 8 max watts 
POAT OED LOS TAT TONG eee oe: > has. s, cis! sews pl oayeaiele Glo or aletenere aselarde aualieve acavesbue, ote 400 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. Sica heat: ae wialniete 150 max volts 

Heater positive with respect to cathode.......... Re cicl Nalin tes cturetsecrelerstatetere 150 maa volts 
Typical CCS Operation: In Grid-Drive Circuit at 50 Me 
DC Plate WAOLER TOM atic Fey Grete niece ene Mi shieCese ah oh 700 1000 1500 2000 volts 
DCiGrid=No:2 Voltage. «i sccs cess YAP ot cee 175 200. 200 #200 volts 
DOiGrid-No-L Voltage... ... ss. ede es Sialeaes -—10 -30 -—30 -30 volts 
Gee late OuUurrenta. 2 occ s cs obo creie Haesleve B ieceve 300 300 300 300 ma 
DC Grid-No.2 Current............ hi ee 25 20 20 20 ma 
WCAG rid=NG@s 1 CULLEN Ge wt. Sete ore scaels SAAN 50 40 40 30 ma 
Driver Power Output (Approx.)®,.........-. rae 2 2 2 watts 
Useful Power Output#........... pees Gare 120 175 275 375 watts 

In Grid-Drive Circutt at 470 Mc 

DGePlate-Voltage. oo... ness Ee eo Rowe auniaee 700 1000 1500 2000 volts 
DC Grid-No.2 Voltage.......... Seen cote 200 200 200 200 volts 
DC Grid-No.1 Voltage. ............ BOeae soe tayo —30 —30 —30 —30 volts 
WOGrPlate Currents. bos. ok oc. eens ec Sonic ieee 300 300 300 300 ma 
DC Grid-No.2 Current...........- Sia tates Staite 10 10 5 5 ma 
WD GiGrd-Nowk Current... . >. .%... 6 eo. mete 30 30 30 30 ma 
Driver Power Output (Approx.)®............ 5 5 5 5 watts 
Sei PO WerMmOUe PIG Esc iless cis wvclesic. als alels ave ore 100 165 235 300 watts 


Maximum Circuit Values: 
Grid-No.1 Circuit Resistance, Under any condition: 


_With fixed bias ec Uo cde sie! opin eno eo bass sieoehehe wecere RA NEN: 25000 max ohms 
eriGeNOret CALCUL GeLIn PECAN CO a. ane yale lertee soot See eis slave wists! sieve sreve-sie sheue ohare 10000 max ohms 
Pera POE tT CU Gre O AMC Gira arscutece ose s sot as oleate re) Alea wre) aleve eteiaue Soden ols one Bc See note ** 


¢ Because the cathode is subjected to back bombardment as the frequency is increased with resultant 
increase in temperature, the heater voltage should, for optimum life, be reduced to a value such that at 
the heater voltage obtained at minimum supply voltage conditions (all other voltages constant) the 
tube performance just starts to show some degradation; e.g., at 470 Mc, heater volts=12.5 (approx.). 
° Measured with special shield adapter. 
" The maximum rating for a signal having a minimum peak-to-average power ratio less than 2, such 
as is obtained in single-tone operation, ig 800 ma. During short periods of circuit adjustment under 
single-tone conditions, the average plate current may be as high as 450 ma. 
* Obtained preferably from a separate, well-regulated source. 
5 This value represents the approximate grid No.1 current obtained due to initial electron velocities 
and contact-potential effects when grid-No.1 is driven to zero volts at maximum signal. 
4 Driver power output represents circuit losses and is the actual power measured at input to grid-No.1 
circuit. The actual power required depends on the operating frequency and the circuit used. The tube 
driving power is approximately zero watts. 
* With maximum signal output used as a reference, and without the use of feedback to enhance linearity. 
# This value of useful power is measured at load of output circuit. 
** The tube should see an effective plate supply impedance which limits the peak current through the 
tube under surge conditions to 15 amperes. 
© Driver power output includes circuit losses and is the actual power measured at the input to the grid 
circuit. It will vary depending upon the frequency of operation and the circuit used. 
+ Measured in a typical coaxial-cavity circuit. 

TYPICAL PLATE CHARACTERISTICS 


TYPE 8122 
HEATER VOLTS ® 13.5 

GRID-No.2 VOLTS = 400 
GRID-No.! VOLTS = Ec, 


n 
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° 500 1000 1500 2000 2500 
PLATE VOLTS 92CM-1290T 
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RCA Transmiiting Tubes 


TYPICAL COOLING 
REQUIREMENTS 


Type 8122 
TYPICAL CHARACTERISTICS ~~ FLOW DIRECTED be py sia 


AND BY-PASS CAPACITOR (E.F JOHNSON 


ATE-CORE TEMP -250°C. 
INCOMING AIR TEMR- 24°C. 


AER S 
aieey aes 
BARPA@EN Te 
bey bess eo 
Bane 
| {| | bs aie 
Pe 


ebabinell aie ae 
mw Wok roe 
PEN ae 


AIR FLOW- CUBIC FEET PER MINUTE 


GRIO No.l (Icy) OR GRID No.2 (Ico) MILLIAMPERES 


.e) 100. 6 200—— 300 


PLATE DISSIPATION - WATTS 
o 200 400 600 800 (SOLID LINE) 
PLATE VOLTS Oc O3 een 6 08 
S92CM-N293T PRESSURE DROP -INCHES OF WATER 


(DASHED LINE) 
92CM-11299T 


OPERATING CONSIDERATIONS 


Type 8122 requires a special 11-contact socket such as Mycalex No.CP464-2, 
or equivalent, and may be operated in any position. OUTLINE 81, Outlines Section. 
Adequate forced-air cooling must be provided simultaneously with electrode 
voltages to limit the radiator core and terminal] temperatures to their specified values. 


MEDIUM-MU TRIODE 


Seven-pin miniature heater-cathode type 
used as af amplifier and as rf amplifier and oscil- 
lator at frequencies up to 500 Me. Class Ai Am- 

9002 plifier maximum CCS plate dissipation (design- 
center value), 1.6 watts. Direct interelectrode 
capacitances: grid to plate, 1.4 uuf; grid to cath- 
ode and heater, 1.2 pwyf; plate to cathode and 
heater, 1.1 wuf. Requires Miniature seven-con- 
tact socket and may be operated in any position. 

Maximum over-all length, 1-3/4 inch; maximum diameter, 3/4 inch. Except for interelectrode capaci- 
tances, the 9002 is electrically identical with type 955. The 9002 is a DISCONTINUED type listed for 
reference only. 
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Tube-Part Materials 
Used in RCA-813 Beam Power Tube 


10, 
Lae 
12. 
13. 
14. 


1, MepiuM METAL CAp—nickel-plated brass 

2. PLATE CONNECTOR— nickel 

3. FILAMENT SUPPORT SPRINGS—tungsten 

4. Mount SpaceR—nickel-chromium strip 

5. Mount Support—ceramic 

6. Top SHIELD—nickel 

7. Heavy-Duty FILAMENT—thoriated 
tungsten ~ 

8. PLATE—zirconium-coated nickel 


, ALIGNED-TURN CONTROL GRID (GRID 
No.1) AND SCREEN Grip (GRID No. 2) — 
molybdenum 


© 
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BULB OR ENVELOPE—hard glass 
BEAM-FORMING ELECTRODE—nickel 
PLATE-SUPPORT SPACER—ceramic 
BortoM SHIELD D1isk—nickel 


FILAMENT CONNECTOR—nickel-plated 
steel 


. Direcrive-Tyepr Getter 
. MOLDED-FLARE STEM—hard glass 


. GIANT BASr—-aluminum with ceramie 


insert 


. TUNGSTEN-TO-GLASS SAL 


Outlines 
OUTLINES 1-11 


5 400 MAX. 
- 400 MAX. aps Par MIN. 


oe MIN. 
* | ie 


« 

1% 1,075 MAX L206 

MAX. +060 2.060 

! i | 

; nad ‘if 

i i | L 050 MAX. We ef E “Los50 MAx. 

To : UNTINNED TO Bb UNTINNED 

1% Vi 6 FLEXIBLE LEADS x J [Lb fensre teaos 
Hl io, 4-002 4 Hep» +.002 5, 
HM O17 "Oo; DIA: i i O17" oo, OIA: 
oe -4- 


1973 
MAX 
= 8 ~ 
2.078 3% 
MAX. AAA 


=" Including eccentricity. 

"* Mcasured from bulb seat to bulb-top line as determined by ring gauge of 0.210” = 0.001” 1.D, 
** Measured from base seat to bulb-top line as determined by ring gauge of 7/16” I.D. 

NOTE: Where units are not given, dimensions are in inches, 
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eee eee aera ee ee a Outlines 


OUTLINES 12-20 


ae eos 846 +.002 
OIA. 
"Ye 
aie 
2¥ 
4 
3% +y 
MAX. ) 
2%6 
2~N6 
WU 
ie oR 
MAX. 
-|2- =13= aids 


1%e MAX. SMALL 


{ He, MAX. ie ae 
FEE 


-18- =19= -20- 
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OUTLINES 21-29 


3 SKIRTED 
27% MAX—H ons 
a SMALL CAP 


-23- 


9 
1%e MAX» SMALL 
Kk! %e _>CAP 


@) 
> 
vu 
Ov 
D 
ow 
7” 
@ 
ou 
on 
z 
| x 
! 


= 732 
u! 
4y, 3 ay, 
16 t%6 
MAX. MAX £6 al%,, 
3 { MAX. 
Na in 
i; *%6 
4 SLOTS | 
SPACED 90° 
sR! 8 
tae +a 
-24- -25- -26- 


-240 MIN, 


eae | 
1.974 Hist J : 
MAX. DIA. AX. MA i 
2.06 DIA. 
—, DIA. 
MAX. DIA. (ae MAX. DIA, 
-28- -29- 


* Zone where condensed-mercury temperature should be measured. 


276 
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OUTLINES 30-38 


Ue MAX,——s4 


26 aha 


Qe MAKicn 


SKIRTED _ e— 2 
SMALL CAP ~ 


1 


SKIRTED SMALL 
CAP 


i 
3°%6 
MAX. 


ane MAX. MEDIUM 
— CAP 


INTERNAL 


-36- -37- ~38- 


* Special Button Giant 5-pin base. 
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RCA Transmitting Tubes ————— 


OUTLINES 39-47 


3%, ead 2h. MAX: 
DIA. 


MEDIUM 
CAP —— 
i 


3 
5 4B 6%, 
1M, | MAX 
6% 
MAX 
100000) 
Ee aS 2 


wale 


2 Ye MAX: MEDIUM 
|= GAP 


7 
| 2 45 MAX—? |eoium 
oe CAP 
t 


~42- ~44- 
WA MAK 
7 \ 2n46 0.058 
2 Vig MAX.—>{_MEDIUM 2Vig MAX. 
= ICAP 4 —pewaet “23, | «0.002 -0.006 
2 (| 7 DIA. 


~45- 


* Zone where condensed-mercury temperature should be measured. 
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OUTLINES 48-53 


9 ’ 
2%— MAX. . 
MEDIUM 
) EDIUM 2h. Max. 
1% ass i A 16 = 
fe | 
| 
i ; 
Dé 
MA 7 % 
| MAX. 
-48- ~49~- ~50- 


\ 


2 Ag MAX. 
2g MAX cmace 5 *7 


i CAP 


{ 
6 6 
i 
ee BY, 
; 23 Va 
7 We 
MAX 
| 
| 


5) hoe =o2- -53- 


bo 
~] 
© 


RCA Transnitting Tubes 


OUTLINES 54-58 


SKIRTED 
2 %— MAX.—>| MEDIUM 2 6 ate | MEDIUM 
2% MAX MEDIUM aise | CAP ea 
— CAP 
= 


A MAX. -567 £+.003 


2 TERMINALS 


t He 


8%, 
MAX. 


GT 30 BULB 
WITH TI6 ARM 4 


¥, 
+76 4373003 > 
2 TERMINAL S> nr Ue 


Va 'omin. 
MAX, 16 


* Zone where condensed-mercury temperature should be measured. 
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ae (Outlines 


OUTLINES 59-63 


9 : } 
2 “eg MAX: MEDIUM 2% MAX.—s MEDIUM ) 
6 ia ap % | cap 2 Ng MAX.—> 
| 
86 
t Ve 
i 
9% 
MAX 
a= [StS )e— -~60- Sya= 


> MEDIUM 
2% MAX —m| MEAP 


ty 


-62= -63- 


* Zone where condensed-mercury temperature should be measured. 
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RCA Transmitting Tubes 


OUTLINES 64-67 


3 %_ MAX.— > MEDIUM 
_|-—caP 


|— 


-64—- =§5= 


3'4 MAX» MEOIUM 
Bei: 


-66- =—f7= 


* Zone where condensed-mereury temperature should be measured. 
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eink GAMLLENE § 


OUTLINES 68-73 


p 
+002 
a Key: Pe Ota: 
233 | ae -—ai0 + 010 | 
[2020 .320 Min] c eters 
£025 


1.450 RE eGe eyo 3 


MAX. 7 = 
18f {8 — 
eae =a t 


+.015 
opm] [28 8 ae 
| 


- 
552 +.005 DiA.! 


tes ir 
5 +602 eS Hi peaeer | 
$250 T1005 OAR! |P Lo max. 


2 HEATER PINS vow oe 
O20 +,002 ~.005 Dia, a THIS +.020 (AT TIPS} 


- 68- 


ig pret MAX. 


785 .260 


8120 4.005 
+015 MIN, % 


200 +.005 


2204.020 


02 ee wa e115 4.040 AT 
0202 .0¢ 1A: 5 
2 HEATER PINS TIPS GE PINS 


1.G10 MAX 


290 +,015 —~ 
oeE e 


335 MIN. coop 


Ed 


SS _ p RADIATOR 


.250 £.003 


OL at 


260  ~=—TIPS OF PINS 
4030 020 * O02 pia. 


esate -72- 2 HEATER PINS 


+220 +.020 


220 4.020 


.040 MAX: | 
.020+.002 pia 


“ai 


~—.167 MAX, 


p 
250.003 DIA, 


Ce 
K 
— 003 
DIA. 


=i +.040 AT TIPS 
.0% +.002 -.00! DIAS OF PINS 


2 HEATER PINS 


-69- 


2 HEATER PINS 


230, MAX=>| _ te 


250 + 605" OIA 


812 £.005 DIA» 


687" MAX, DIA 


K 
1.031 4.008 DIA; 


1.312 MAX. DIA->! 


233. 


-7l- 


ica 


-73- 


h&230 MAX. 


be-.15 +.040 AT 


TIPS OF PINS 


ae eee et 


MIN. 


E5 


£1020 
* y0l2 + 003° ¢ 


' 375 + .015 
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= RCA Transmitting Tubes 


OUTLINES 74-76 


-865"+.015"\ 


425" MAX. 
FREQUENCY € ZR" MAX. 
ADJUSTMENT >040" 


RF COAXIAL 
SCREW 
283" 


+,001"" OUTPUT TERMINAL 
men ieee Ss ee! «9/5 151" 003" DIA. 
j ay ny o ” 
Qu 283+ 062" —sF || F308" 010 SS 
MAX. 4) \ pee BEE 325" 


200" MIN. MIN. ee 
apa? Wena ren, 5 45%7°|45% T. 
i yc 


si Ae 
a 425" Le 425" 
\J3e Fa (yer) Hie 
f © 
737" Se 
+.010 ——.270" MAX, 
1" MAX. 
{<—.040" + 001" DIA.| COAXIAL 
; * " OUTPUT 
0 “" u “ 
nsoot | ce 283 || k-305"s .010" DIA. 
MIN. MAX, 020"+.002" “a Sone 
t " } 2 HEATER TERMINALS y 2" MIN. a 
Sf : gee. 
CATHODE TAB 27" INSULATOR 
010" x 100 MAX—|— 
173° : FREQUENCY 
MAX. ADJUSTMENT 
Be 797, 
.B65"+ .015" DIA. +.010 
(NOTE 1) | 
eat A 
| | /e—.325" MAX. DIA. 
ae ae o<—GLASS BUTTON . 
9" rate 
175° MAX. MAX rf 
1.50" Seer / 7.020" * 002, DIA. 
/ a a 
a eee, 
HEATER, HEATER 
CATHCDE’ LEAD 
LEAD 
s -75- 
‘506. DIA. 


pe. 
EXHAUST-TIP COVER 
(MAKE NO CONNECTION) 
PLATE TERMINAL | 
CONTACT SURFACE 1.165" 
+.030" 
740" 
Fog" OA. 


GRID-No.2 TERMINAL 
CONTACT SURFACE 


xe 686" 
GRID-No.| TERMINAL t Se ee 


CONTACT SURFACE 100" +012" 165° 2 


ay |. 
4____ | ay || |: i) 2012" one. 
erate a Ae (a "7 
101" MAX: pees re A teices ass 
: eee CENTERING PIN 
HE ATER -CATHODE 344 


073" MIN. .026" MAX. DIA. 


TERMINAL 318" 
CONTACT SURFACE DIA. 
546" pia 
525 
HEATER TERMINAL 
CONTACT SURFACE _073" MIN: 


EX] STIPPLED REGION NOTE 2 
EGS) CERAMIC 


Tos 
* Applies to types 6562 and 6562/5794A only. Type 5794 does not have cathode tab and length of 


heater terminal is only 0.200’ = 0.040”. 


NOTE 1: Stippled region (which extends around tube) indicates recommended clamping and contact 
area. 


NOTE 2: Keep stippled regions clear; do not allow contacts or circuit components to protrude into 
these annular volumes. 
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Guilines 


OUTLINES 77-80 


Len ES bane 
. 923. DIA. zi 
CONDUCTION — | | : 
NoLiG’ : 1885" CERAMIC 
780 +070" STIPPLED 
MIN. -.080 REGION 
PLATE NOTE t 
TERMINAL 
CONTACT 
SURFACE ey 
NOTE I O" MIN. 1.035" 
“ $045" 
GRID-No.2 TERMINALS epte— ldlS o> 
CONTACT SURFACE J 1085 | 
365" A. ——>f es 
| " 764" 00" 
are" to28" 095 +.035 
¥ _—.026 He MIN. v. { 
coe ane aan sige 519" 1.316" AIR-COOLED 
025" iamere ona | Ht Geot DIAHEATER CATHODE = fe — 235" DIA. th _/ RADIATOR 
+025 Bea A. MIN, 2 pia, CONTACT SURFACE z 
CONTACT 70" Ma. 4 
HEATER TERMINAL 1.885" 
CONTACT SURFACE +.070" 
—.035" MIN.  ~.080" 
-200" MIN. = ey 
-77- pipers 
PLATE 
TERMINAL 
CONTACT 
GRID-No.2 TERMINAL 
CONTACT SURFACE —>Spsso535% 
1.019" es <a 
385 " OIA. re 
060" MIN.——1_1 
_.090" MIN. —»h 764" oa. 
~4 +.024 Fa > ; 
y_176 ees 100" MIN. /A——h¥s : +.0 
eee —— ~095" MI 
We ; ae =! a bo ee 
+025" GRID No.| . CONTACT SURFACE 
TERMINAL 
CONTACT NOTE t * 
SURFACE —.260" MAX. DIA. 
HEATER TERMINAL 
— CONTACT SURFACE 
RADIATOR 
1.850" Aci 
+.065" 78 
.220 
MIN. 
2.196" 
PLATE TERMINAL MAX. 
1.25" MAX.—™ 20; 
‘A. +.060 
ay: | 
GRID-No.2 TERMINAL en Ao ei hone 
CONTACT SURFACE yw ee SMALL CAP 


=—7o= 


GRID-No.2 TERMINAL 
CONTACT SURFACE 


or 


PLATE CORE 
TEMPERATURE 
_- MEASUREMENT POINT 


. 


1.426" 4 .010" ened -80- 


NOTE 1: Keep stippled regions clear; do not allow contacts or cireuit components to protrude into 


these annular volumes. 
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— = RCA Transmitting Tubes 


OUTLINES 81-82 


PLATE TERMINAL—~* 1.625" +.015" DIA. 


SMALL CAP 


RADIATOR ets. ——| 
TEMPERATUR 
MEASUREMENT 

POINT 


| 


PLATE TERMINAL — 


1.25 " MAX. 2a 
DIA. ere 
i 2. 


GRID-No.2 TERMINAL— 
CONTACT SURFACE 


(CERAMIC 
SS STIPPLED 


REGION 
NOTE | -6i- 
im —|.625" + .015" DIA. 
| 
| 
— RAD! ATOR 
ncaa TERRINAL 
1780" 
+.070" 
T —> R—1 3,0 MAX, DIA. 
780" 
J030 
Lon | _-GRID-No.2 TERMINAL 
( 3," MIN __--— MAKE NO CONNECTION 
ic TO THIS SURFACE 
yy” MA ; aed 
en ae x. | 005" MIN. Re 34q' MIN. 
020" “ Chee ake 
ff an .360" MIN louse gsip een 
as Tea SER She : ; 
Oa Liao r Se .088" + .020" 
30° —*| i 3 
gdeinoe cha: : GRIO—No.! TERMINAL 
-303" +.C05 "——» es 
: 
8 PINS , 043" R. 
050" +.003" -.005" DIA: ' / - * 
= 1a | i 
Ny Loh S,, 


NOTE 1: Keep stippled regions clear; do not allow si heles or circuit components to protrude into 
these annular volumes. 
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7 =o — Outlines 


OUTLINES 83-84 


1.625" + .015" DIA. 


« +.025" 
255° 015" 


RADIATOR 
ANODE PLATE 
TERMINAL 


+030 “ MIN. | FORCE RE Sane 
e020" kK (p----- ci] MAKE NO CONNECTION 
Y TO THIS SECTION 
5 2% 
ge u“ 
god 250" max.. -* cs 
on | 
asf " " « 
: : .306" MIN. 456" MAX. 
l MIN. — .005" MIN. R. cae abit 
ne a 2 
GRID-No.| TERMINAL Ay) ‘ é 
30° 088" 031" 
| | +.020 


.260" +.005" DIA——» tgs 
—— > <—.082"+ .004" 

[EFF CERAMIC . 
re 22 


me 
- 
043" R. MAK | Eee 
a cS . 


AIR-COOLED 
RADIATOR ———— 


PEATE=CORE——-———|- 


PLATE TERMINAL 
CONTACT SURFACE—— 


GRID—-No.2 TERMINAL 
CONTACT SURFACE 


GRID—No.| TERMINAL 
CONTACT SURFACE 


HEATER — CATHODE 


ey 
parte es 


TERMINAL 
CONTACT SURFACE SS 
ic HEATER TERMINAL 
oo: DIA: CONTACT SURFACE 
102, DIA. 
faa STIPPLED REGION TG og 
1.32 
PEI CERAMIC 1.29" DIA. 
1.61" —b4e 
597, 1: 


NOTE 1: Keep stippled regions clear; do not allow contacts or circuit comp ynents to protrude intu 
these annular volumes. Diameters of stippled area above air-cooled radiator, plate-terminal contact 
surface, and grid-No.2 terminal contact surface shall not be greater than its associated diameter. 
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RCA Transmiiting Tubes ———— 
OUTLINES 85-87 


y a = “ 
64 
M 


\ ' 
14 + €4 
DIA. 


val 
Vc. — RADIATOR 


so 


r ¥, MIN. 
Kt 
Nb 


PLATE 


L. FLANGE 


469" 365" MIN. 


4.010" 


m—.660"+4 .008" DIA. 


i Hoa ‘ 
K -.285" MIN. 
Ame Se 


iy oy OIA. is 4 
PA Eaciine & oH | 


cee ss SSS 
Ss ees 220 oe 
MAX. 796" ——_ ———— ae: —.218" £ 005” 
j 4.030 —————— Eee rah dete DIA. 
= ee cy ' 
040". = - 7g MIN. 
PLATE TERMINAL -~ §5— 


PLATE TERMINAL 
CONTACT SURFACE 


| 
le-|.187" + 007" DIA. 
te 1.030" + .005" DIA. 
765" MAX. DIA. 

e— .784"+ .008" DIA. 


077" + .008" 
GRID RF TERMINAL 
re-545" MAX. 

DIA. 


1.309" .660” +.005" 
4.020 OIA. 


7 a aaa ae Cie 
ui one” = [Re 
341" MIN. Hay [ii 


| { 

| i " “ 
i+} ké—.218"+ .005" DIA. 
— Le—.320" 4 .005" DIA. 


~—86- 
AIR- 
COOLED 
RADIATOR 
Zz 
NOTE 2 ‘ 1.475" 
+.070 
PLATE — 
TERMINAL REFERENCE 
SURFACE ee 
eas 2 
495" 
3 oie" DIA. +.080 
315 
NOTE 2 
” 
3.065." pia. 1.775" 
+.085" 


GRID—No.2— 
TERMINAL- 


CONTACT 
GRID-No.} TERMINAL 
CONTACT SURFACE 


ctx , | Oe 
fa tee 
‘| ¢ rer | PP Ean ee ee 
° pe oo ‘seen o.c2 ease perarety 1% a 
SURFACE > ae a : x 
MIN. : 
NOTE ere 725" aS 
f22) INDICAT RAMI : ; HE TER - CATHODE- 
oe BUSHING sai Ge CONTACT SURFACE 
STIPPLED REGION .749" OA, — ; 
spit 7 SEATRCr ERE 
-87- gone, DIA. 


NOTE 1: Only this flange may be used as a socket stop and clamp. 
NOTE 2: Keep stippled regions clear; do not allow contacts or circuit components to protrude into 


these annular volumes. 
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Outlines —— ee a 


OUTLINES 88-90 


3.78 
369° OIA. 


AIR 
COOLED 
REDAIOR 


NOTE | 


PLATE = 
TERMINAL 


CONTACT 
SURFACE ~~ ES 


NOTE | 


3.060" 

3.010" 
GRID-No.2— 
TERMINAL 
CONTACT 
SURFACE . MIN. | 


37 0 “ “ 
+.03° 46 +.03 


ANE 


5 REFERENCE 
SIS" MIN. LINE 
.200" + .025" 
GRID-No.t TERMINAL 
es CONTACT SURFACE 
HEATER- CATHODE = 
>) 


S330 5 pipe TERMINAL 
: CONTACT SURFACE 
(E553 INDICATES CERAMIC 
BUSHING =88-— HEATER-TERMINAL 


STIERLED REGION CONTACT SURFACE 


= tht as a 


PLATE TERMINAL 
CONTACT SURFACE 


6 
ae ATOR 
DIA. 


GRID TERMINAL 
CONTACT SURFACE —— 


AANRARLEG, 


SS 
= 


| ve 
CATHODE AND 


HEATER TERMINAL 


i 
CONTACT SURFACE | 
HEATER TERMINAL 
CONTACT SURFACE” 


G2 Gy FF ; 
. ; | PINS, 
2.375" + 010" DIA. nets bos" OA. 


2% MAX. DIA. 


-90- 


NOTE 1: Keep stippled regions clear; do not allow contacts or circuit components to protrude into 
these annular volumes, 
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eer mere noeey ne me ner RCA Transmitiing Tubes eae en ree cree en Na 


OUTLINES 91-92 


2.056" + .006"DiA>> 


ROE: ~ 773" + 007" DIA. 


, | <-|—} 128" + 004" ia. 
ae Rela 


i : |e ater 
Ith | ye"r| TERMINAL 
4g Re (NOTE 


rr 
MAX. 
l bs AX 


CATHODE-~ HEATER 
TERMINAL (NOTE 3) 


1.572", 
+ 063 


| 
ie” * MIN. 


Se (NOTES 5 & 6) 


GRID 
TERMINAL : 
(NOTE. i) 4 2550" 
+ Yao 
RADIATOR ee 
gee 
r— *e Aaa 
1"-14 N.F CLASS 2 | MIN, the 
THREAD 
" ! 1 ——- S Paes 
025" MIN-—+1,<— | Ly 


i | 
(NoTeES 4a6) | —» le 5, max. oa. - 9]- 
i 2.000" 010" D1A—» 


pao So + Ze icq Smee 


AIR-COOLED 
RADIATOR 


GRID —No.2 
TERMINAL 
CONTACT 
SURFACE 


GR! 

TERMINAL 3.126" MAX. DIA. 
CONTACT 

SURFACE 2.951" —» 


2.g05" au ee 
ke o) eres Max. se 


CATHODE 

& HEATER oo ' 

TERMINAL i 

CONTACT -y Yo MIN 

SURFACE 3—— aE 
BEVELED NOT TO set HEATER TERMINAL 

ExceeD ¥," 

16 1.841" ™186" 
i, 795 ">| jap" DIA. -92- 
iA A 


NOTE 1: Maximum eccentricity of the axis of the grid-terminal flange with respect to the axts of the 
plate radiator is 0.040’’, measured within 1/32” of the bottom of the radiator. 

NOTE 2: Maximum eccentricity of the axis of the heater terminal with respect to the axis of the 
cathode-heater terminal is 0.020’. ‘f 
NOTE 3: Maximum eccentricity oi the axis of the cathode-neater terminal with respect to the axis of 
the grid-terminal flange is 0.020’. 

NOTE 4: Surface of annular area indicated by “A” on bottom of radiator is in the same plane within 
0.005’’, as determined by a gauge 1/16” wide and 0.605” thick. This gauge will not enter more than 
1/16” with the bottom of the radiator resting on a flat plate. 

NOTE 5: Surface of annular area indicated by ‘‘B’”’ on the grid-terminal flange is in the same plane 
within 0.008’’, as determined by the gauge method described in Note 4. 

NOTE 6: Surface of annular area indicated by “‘A’’ on bottom of radiator is parallel within 0.030” to 
the surface of the annular area indicated by “‘B”’ on the grid-terminal flange. 
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; 


—————— es Outlines 


ARE IDENTIFIED —__/ 
BY AN _“F" ON ~ 
FILAMENT SEALS | 
fe ~ ak 
| 
\- 
GRID No.2—y 


OUTLINES 93-94 


FILAMENT LEADS / 


GRID—No.} LEADS \e 

ARE IDENTIFIED = 
BY A. "G" pee ee 
GRID SEALS 


3 
3% + 30 nae 


RADIATOR 


; 


2% 
MAX. 


-93- 
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.550" MAX, OIA. 
EXHAUST TUBE ” 
CAP--MAKE NO to MAX. 
CONNECTION ee 


oo 
3," MIN " 
Sagi 7 
a y “4 132 
Bde ceed nepal: 1 


U 
Ppke HO" MAX. DIA. 


le .075"+ .005" DIA. 


eo 


= RCA Transmitting Tubes 


LIST OF CIRCUITS 


Circuit No. 


Variable-Frequency Oscillator. (2.5-4.0 Mc):7... . 0.241.) 5 a 5-1 
Variable-Frequency Oscillator (8.0-8.6 Mc): -..<. ....<.3. sa eee 5-2 
Crystal Oscillator for Fundamental Output.................--0-00005- 5-3 
Crystal. Oscillator for Harmonie-Output. 00. o>... 1. 466 eee 5-4 
175-Me Amplifier, Doubler; or Tripler ©. . A. . v.00. =... 5-5 
Triode Amplifier,-Class © Telegraphy- Service... ..s. .. 5... 17s ee 5-6 
Beam-Power-Tube Amplifier, Class C Telegraphy Service.............. 5-7 
Push-Pull Triode Amplifier, Class C Plate-Modulated Service........... 5-8 
Push-Pull Beam-Power-Tube Amplifier, 

Class G-Plate-Modulated Service- 5... 0... ... 02s 2 5-9 
Class B Push-Pull Triode Modulator (590 watts). -..........:.. 23) 5-10 
Class B Modulator with Type 807 in 

Special [riodé Connection (120 watts).........—.........30.=eee PE: 5-11 
Glass AB,; Push-Pull Modulator (100 watts) .0-.. 220. "ne 5-12 
Class B- Linear RF Amplifier for Single-Sideband.................2.... 5-13 
50-Mc'Fransmitters(120 watts) ... 2. ..4.0- See 0. ee Oe es 5-14 
Single-Sideband Exciter (filter type) .....0..-..5...:.u + = nr 5-15 
144-148 Me. Transmitter for Mobile Operation... *2.......... 255 Soa 5-16 
Five-Band 10-80 Meter Transmitter (90:watts)...........2..22328eeee 5-17 
Typical Coaxial Cavity for Beam*Power Tube.7650. . 2.:..... 22 ake 5-18 
462-Megacycle Transmitter for Fixed or Mobile Operation............. 5-19 
Transmitter Power-Supply Circuits) 3. ...c6 2.55 «5 «<-> Le 5-20 
Oscillator for Dielectric Heating (27 Mc)........ a... > ta... « eee 5-21 
Oscillator.for Induction Heating: (450 ke)... 5... ou... 2 ee 5-22 
VHF: Oscillator‘for Dielectric Heating (160 Mc)..........0.+20.+ss-00- 5-23 


Circuits 


The circuits presented in the fol- 
lowing pages have been included in this 
Manual primarily to illustrate the use of 
generictubetypesin diversified transmit- 


ting and industrial applications. These 
circuits have been conservatively de- 


formance. 


signed and are capable of excellent per- 
Several of these circuits, 
namely 5-138, 5-15, 5-17, and 5-20, are 
based on circuits which have been de- 
seribed in articles in QST magazine. 
These circuits are used with permission 
of the American Radio Relay League. 


Although relatively few circuits are 
given, it is often practical to usea portion 
of one circuit in combination with por- 
tions of other circuits to obtain a design 


meeting specific requirements. In gen- 


eral, almost any circuit shown using 
a triode, beam power tube, or pentode 
type is equally suitable for any other 
tube type in the same generic group, 
provided the necessary revisions are 
made to meet the ratings of the tube 
used. 


Electrical specifications are given 
for the circuit components to assist those 
interested in home construction. Lay- 
outs and mechanical details are omitted 
because they vary widely with the re- 
quirements of individual set builders 
and with the sizes and shapes of the 
components employed. 


The results that may be expected 
by those undertaking construction of 
any of these circuits depend as much on 
the quality of the components selected 


and on the care employed in layout, 
construction, and adjustment as on the 
circuits themselves. 


The voltage ratings specified for 
capacitors are the minimum de working 
voltages required. Where paper, mica, 
or ceramic capacitors are called for, there 
is no objection to using capacitors hay- 
ing higher voltage ratings than those 
specified, except insofar as the physical 
sizes of such capacitors may affect equip- 
ment layout. However, if electrolytic 
capacitors having substantially higher 
voltage ratings than those specified are 
used, they may not “‘form’”’ completely 
at the voltages present in these circuits, 
with the result that the effective capaci- 
tances of such units may be below their 
rated values. The wattage ratings speci- 
fied for resistors assume methods of con- 
struction that provide adequate ventila- 
tion; compact installations having poor 
ventilation may require resistors of 
higher wattage ratings. 


Information on the characteristics 
and application features of each tube 
will be found in the Tube Types— Tech- 
nical Data Section of this Manual, or, 
for the receiving-type tubes, in the Tube 
Types—Technical Data Section of the 
RCA RECEIVING TUBE MANUAL. 
This information, as well as the material 
in the early sections of this Manual on 
installation, application, and operation 
of power and rectifier tubes, will prove 
of assistance in understanding and uti- 
lizing the circuits 


293 


ee 1 OF | Transmitting Tubes 


(5-1) 


VARIABLE-FREQUENCY OSCILLATOR 


Frequency 3.5 to 4.0 Mc (80 meters) 


Ci=15 pf, ceramic, zero 
temperature coefficient 

C2=100 puf, ceramic, negative 
temperature coefficient 
750 PPM 

C3=6-75 yupf, trimmer, air gap 
0.015 inch, Hammarlund 
APC-75 or equivalent 

C4s=10-75 pyuf, trimmer, air gap 
0.060 inch, Bud GE-2014 or 
equivalent 

Cs Ce=0.001 yuf, silver mica, 
500 v. 

C7=100 yu, silver mica, 500 v. 

Cs Co Cu Ci3 Cu=0.01 pf, disk 
ceramic, 600 vy. 

Cio=15 uf, silver mica, 500 v. 


TYPE 
Cio. = 6 AGT 


Cr=20 uf, electrolytic 450 vy. 

Cis Cip=3-30 pyf, trimmer, mica 

Ji=Closed-circuit jack for key 

Jo=Coaxial receptacle for P 

Li=28 turns of No. 18 Enam. 
spaced over 234 inches on 
134-inch diameter ceramic 
form, National XR-13 or 
equivalent 

Le L3=2.5 mh, 125 ma, rf choke 

L4=8 henries, 80 ma, choke 

L;=No. 26 Enam., close wound 
for 18/16 inch on 1-5/16- 
inch diameter (B & W Mini- 
ductor 3016 or equivalent 
may be used) 

Ls=3 turns No. 18 hookup wire 
wound on L; at ‘“‘eold” end 


Output 3 watts (approx.) 


L7 ts 
DLE y 

Tox P C6 

= LOW- 
* IMPEDANCE 
LINE 
TO 
CRYSTAL 
JACKS 


L7;=56 turns No. 26 Enam.ran- 
dom wound for approx. 34 
inch on 1 1¢-inch-diamete 
coil form 

Ls=8 turns No. 18 hookup wire 
wound over “‘ground”’ end 
of L7 

P=Coaxial plug for Je 

Ri R3=100000 ohms, 0.5 watt 

Re=27000 ohms, 0.5 watt 

Rs=2000 ohms, 10 watts 

Rs=100 ohms, 0.5 watt 

Rs=15000 ohms, 1 watt 

T=Power transformer; 
350-0-350 volts rms, 90 ma; 
5 volts rms, 2 amperes; 6.3 
volts rms, 3.5 amperes 


(5-2) 


=  Crreutts 


VARIABLE-FREQUENCY OSCILLATOR 


C:=220 puf, ceramic, zero tem- 
perature coefficient 

C2=5.5-20 pul, variable, air gap 
0.0245 inch, double-bearing 
Hammarlund MC-20-S or 
equivalent 

C3=4.5-25 wyf, trimmer, ceramic, 
zero temperature coefficient 
Centralab 822-AZ or equiva- 


lent 
Ci Cs=390 wyf, silver mica, zero 
temperature coefficient 


) 


pis dee pi, disk ceramic, 


V. 


0 v. 

Cs=2.3-14.2 wuf, variable, min- 
jiature, air gap 0.017 inch, 
Johnson 160-107 or equivalent 

Co=100 pul, disk ceramic, 600 v. 

Li=32 turns of No. 24 Enam. 
on 44-inch diameter ceramic 
form, winding length 11/16 
inch; form, CTC PLS7-2C4L 
or equivalent; tuned with 
powdered-iron slug 


O 
+250 V. 


92CS -II719 


L2=RF choke, 750 uh 

L:=26 turns of No. 28 Enam. 
on 14-inch diameter ceramic 
form, winding length %¢-ineh; 
form, CTC PLS6-2C4L or 
equivalent; tuned with pow- 
dered-iron slug 

Ri=68 ohms, 0.5 watt, carbon 

R:e=47000 ohms, 0.5 ‘watt, 
earbon 

Rs=5000 ohms, 10 watts, wire- 
wound 


NOTE: Capacitor C2 tunes from 8.0 to 8.6 Me to permit frequency multiplication for both 6-meter 
and 2-meter transmitters. The tuned circuit L; and Cs provides an rf output at twice the VFO fre- 
quency. For an output at 8,0 to 8.6 Mc, replace Ls with 2.5-mh rf choke and eliminate Cs. 


(5-3) | 
CRYSTAL OSCILLATOR FOR FUNDAMENTAL OUTPUT 


TO 
C3 (> MULTIPLIER 
OR BUFFER 


TYPE, 5763 


O  +250V 
40 MA (APPROX.) 


W7V AC 


L=Tune to fundamenta 
frequency f with Co 
Ri=27000 ohms, 0.5 watt 
Re=47000 ohms, 0.5 watt 
T=Filament transformer 

X=Crystal 


Ci Cs=0.005 uf, mica, 600 v. 

Co=1.0 put per meter (approxi- 
mate value for resonance at 
frequency f), variable, air gap 
0.015 inch 

C3=50 puf (approx.), mica (may 


be in range of 10 to 100 pzf), 
600 


v. 

C;=3-80 ywpf air padder. (Nor- 
mally omitted. Use only if it 
is desired to vary operating 
frequency slightly from 
crystal frequency) 
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(5-4) 


RCA Transmitting Tubes 


CRYSTAL OSCILLATOR FOR HARMONIC OUTPUT 


Xm (F) 


3-35 put, air trimmer 

200 uuf, silver mica, 500 v. 

+5==0.01 yf, disk ceramic, 
600 vy. 

Ci=1.5 puf per meter (approxi- 
mate value for resonance at 


hYPREyoreS 
OR 6417 


W7V AC 250V 
40 MA 
(APPROX) 


frequency 2f, 3f, or 4f), 
variable air gap 0.023 inch 
I1=2.5 mh, rf choke 
Le=Tune to harmonic 
frequency 2f, 3f, or 4f with 
Ca (See note) 


L3=2-turn link at rf ground 
end of Le 

Ri=100000 ohms, 0.8 watt 

Ro=22000 ohms, 0.5 watt 

T=Filament transformer 

X=Crystal 


NOTE: For tank-coil design information, refer to Parallel-Tuned Tank Circuits in the Power-Tube Cireuit- 


Design Considerations Section. 


(5-5) 


175-MC AMPLIFIER, DOUBLER, OR TRIPLER 
Power Output (Approx.) 8.5 Watts for Amplifier, 3 Watts for Doubler, 


Ci Co=7-45 yupl, trimmer, disk 
ceramic; for doubler C;=4-30 
ut disk ceramic 

C2 C4 Cs Cr=1000 pf, feed- 

_ through, silver mica 

C3 Co=1000 put, silver mica 

Cs=3.6-15 wut, variable, air gap 
0.045 inch, Hammarlund H¥F- 
15-X or equivalent 

Eb=300 v. for amplifier; 250 v. 
for doubler; 200 v. for tripler 

He1=-42 v. for amplifier; -53 v. 
for doubler; -90 v. for tripler 

Ee2=200 v. foramplifier, doubler 
and tripler 


1.4 Watts for Trioler 


Ep 


Ief=12-15 v. for 7551; 6.3 v. for 
7558 

[=175 Mc for amplifier, 87.5 Me 
for doubler, 58.5 Me for tripler 

Li=2 turns of No. 18 Enam. 
wound on %-inch diameter’ 
form, close wound 


. Le=5 turns centertapped foram- 


plifier, 7 turns center tapped 
for doubler, 8 turns center 
tapped for tripler; No. 18 
Enam. wound on 14-inch di- 
ameter form, close wound 

L3; La=RE choke, 1.8 ph, 1000 
ma, 80-200 Me, Ohmite Z-144 
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OUT PUT 


or equivalent; for doubler and 
tripler Ls:=7.0 uh, 1000 ma, 
35 -110 Me, Ohmite Z-50 or 
equivalent 

L;=4 turns center tapped No. 
18 Enam. wound on %-inch 
diameter form, close wound 

Ls=3 turns of No. 18 Enam. 
wound on 14-ineh diameter 
form, close wound 

Ri=22000 ohms, 0.5 watt for 
amplifier; 47000 ohms, 0.5 
watt for doubler; 68000 ohms, 
0.5 watt for tripler 


(5-6) 


Ci=0.0005 uf, mica, 1500 v. 
C2 Cz C4, C;=0.002 uf, mica, 


600 v. 
Ce Cs=0.002 uf, mica, 5000 v. 
C7=5-10 puf, neutralizing 
capacitor, air gap 0.3 inch 
min 


Circuits 


TRIODE AMPLIFIER 


Class C Telegraphy Service 


TYPE 8000 


Co=0.75 pyuf per meter per 
section (approximate value 
for resonance at frequency f) 

F=Fuse, 0.5 amp 

Li=2.5 mh, 100 ma, rf choke 

Le=1 mh, 600 ma, rf choke 

Ls=Tune to frequeney f with Co 

I4=2-turn link at center of Ls 


Mi= Milliammeter, 0-100 ma, de 

Me2= Milliammeter, 0-500 ma, de 

Ri=6000 ohms, 20 watts 

R2=50 ohms, center-tapped, 
wire-wound 

T=Filament transformer, 10 v., 
4.5 amp, insulated for 2500 v. 


Keying Circuit: Because this circuit is at a high de voltage, a relay-type circuit should be used for keying. 


(5-7) 


BEAM POWER TUBE AMPLIFIER 


U7 VAC 


Ci=4-50 uyf, trimmer, air gap 
0.015 inch 

C2 C3 C4=0.01, disk ceramic, 
600 v. 7 

Cs=0.005 uf, mica, 1500 v. 

Ceo=2 pupfi per meter (approx- 
mate value, including tube 
output capacitance, for reso- 
nance. For operation above 


Class C Telegraphy Service 


TYPE 


630 V 
200 MA (APPROX,) 


60 Mc use lowest value which 
will permit tuning over de- 
sired range), air gap 0.075 
inch min. 

F=Fuse, 0.25 amp 

Li=2.5 mh, rf choke 

Le=Tune to frequency f with Cs 

L3=2-turn link at rf ground end 
of Le 
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Mi= Milliammeter, 0-10 ma, de 
M2=Milliammeter, 0-200 ma, de 
Ri=5100 ohms, 1 watt 
R2=390 ohms, 10 watts 
R3=15000 ohms, 10 watts 
R4=25000 ohms, 20 watts 
T=Filament transformer, 

6.3 -¥., 1.25 amp 


(5-8) 


= RCA Transmitting Tubes~ 


PUSH-PULL TRIODE AMPLIFIER 
Class C Plate-Modulated Service 


Ci Cs Cse=0.005 uf, mica, 600 v. 


C.=2 ppf per meter per section 
(approximate value for 
resonance at frequency f), 
air gap 0.026 inch, min. 

Cs C1=4-10 pf neutralizing 
capacitor, Hammarlund 
NC-75 or equivalent 

C;=0.002 uf, mica, 5000 v. 


EYPESI2=A 


s=1.5 wuf per meter per section 
(approximate value for reso- 
nance at frequency f), air gap 
0.170 inch min. 
F=Fuse, 0.5 amp 
Li=3-turn link at center of Le 
L2=Tune to frequency f with C2 
L3=2.5 mh, 500 ma, rf choke 
Ls=Tune to frequency f with Cs 
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a OO ON, 
4 280 MA 


FROM ; 
MODULATOR 


J.;=3-turn link at center of Ls 
Mi= Milliammeter, 0-150 ma, de 
M2= Milliammeter, 0-500 ma, de 
R=1650 ohms, 20 watts 
Ti=Filament transformer, 
6.3 v., 8 amp 
To= Modulation transformer, 
125 watts audio level 


eee 


(5-9) 


Ct cGIRES (eS pee 


PUSH-PULL BEAM POWER TUBE AMPLIFIER 
Class C Plate-Modulated Service 


‘ay 


HIV AC 


Ci=6.005 pf, mica, 600 v. 

C2=2 yuf per meter per section 
(approximate value for reso- 
nance at frequency f), air gap 
0.030 inch min. 

Cs Cs=0.002 uf, mica, 500 v. 

Co Cco=9.003 uf, mica, 5000 v. 
37=1.5 puf per meter per section 
(approximate value for reso- 
nance at frequency f), air gap 


TYPE 813 


M2 
: MA 
lee 
© 
“A45V +C +350V 
-B 80 MA 


0.175 inch min. 
Cs=0.002 uf, mica, 6000 v. 
Co=4 uf, electrolytic, 600 v. 
F=Fuse, 1 amp 
Li=38-turn link at center of Le 
Le=Tune to frequency f with Cz 
L3=6 henries, 150 ma, choke 
T4u=1 mh, 600 ma, rf choke, 
Ls=Tune to frequency f with C7 
Lse=3-turn link at center of Ls 


bo 
sr) 
© 


5000 = 


FROM 
MODULATOR 


O 


M:1= Milliammeter, 0-800 ma, de 
M2= Milliammeter, 0-50 ma, dc 
R=4000 ohms, adjustable, 
wire-wound, 25 watts 
T,=Filament transformer, 
10 v., 10 amp 
T2= Modulation transformer, 
150 watts audio level 


Ne A EPONSMiltine POC s a 


(5-10) 
CLASS B PUSH-PULL TRIODE MODULATOR 


Power Output 590 Watts (Approx.) 


AF AF 
INPUT OUTPUT 
420MA (MAX, SIG.) 

M= Milliammeter, 0-500 ma, de primary to one-half secondary T;= Modulation transformer, 
‘T;= Driver Transformer, plate- 1.5 to 1 (Note 2) load impedance 11000 ohms 
to-plate impedance 1500 T:=Filament transformer, plate-to-plate; turns ratio 

ohms, turns ratio of total 10 v., 9 amp, center-tapped depends on modulating im- 


pedance of modulated stage 


NOTES: 1. This voltage should be obtained from a low-impedance source such as a battery or a power 
supply having a minimum bleeder current of 100 ma and a minimum filter output capacitance of 150 uf. 


2. As the driver for this modulator stage, a circuit having a low output impedance and an output of 
approximately 25 watts is recommended. For this circuit, four 2A3’s in push-pull-parallel Class ABu, 
operating with a plate voltage of 300 volts and-a fixed bias voltage of -62 volts, with the indicated driver 
transformer T;, may be used. 


(5-11) 
CLASS B MODULATOR 
WITH TYPE 807 IN SPECIAL TRIODE CONNECTION 


Power Output 120 Watts (Approx.) 


Ty 
AF AF 
INPUT OUTPUT 
Lone! 13 
Ff } +750 V 
U7 VAC 250 MA 
Ri R2=20000 ohms, 1 watt, Stancor A4761 or equivalent turns ratio depends on modu- 
carbon T:= Modulation transformer, lating impedance of modu- 
Ti= Driver transformer, turns audio level 120 watts lated stage 
ratio of total primary to (approx.), primary 6650 ohms T:;=Filament transformer, 
one-half secondary 1:1.25; (approx.), center-tapped; 6.3 volts rms, 1.8 amp 


NOTE: As the driver for this modulator stage, a circuit having a low output impedance and an output 
of approximately 10 watts is reeommended. For this circuit, with the indicated driver transformer ery. 
two 2A3’s in push-pull Class AB: operating with a plate voltage of 300 volts and a cathode-bias resistor 
of 780 ohms may be used. 

800 


(5-12) 


Circuits . 


CLASS AB, PUSH-PULL MODULATOR 
Power Output 100 Watts (Approx.) 


MICROPHONE 
INPUT 


C:=500 upf, mica, 500 v. 
oe uf, miniature electrolytic, 
Vv. 
is uf, miniature electrolytic, 
Vv. 
Cs C.=25 nf, electrolytic 25 v. 
C;=0.01 uf, paper, 400 v. 
C;=0.002 uf, paper, 400 v. 
CsCoCio=8 uf, electrolytic, 450 v. 
Cii=0.5 uf, paper, 750 v. 
Ci2=0.005 uf, mica, 1500 v. 
Ci3=0.1 uf, paper, 750 v. 
Cis Cis Cic=20 pf, electrolytic, 
150 v. 
Ci7=8 uf, electrolytic, 150 v. 
CR=Silicon rectifier, type 1N- 
3193 


Li Le= RF choke, 2.5 mh, 125 ma. 
M= Milliammeter, 0-100 ma, de 
Ri=3300 ohms, 0.5 watt 
Re=220000 ohms, 0.5 watt 

Rs R11 Ris=1000 ohms, 0.5 watt 
Ri=470 ohms, 0.5 watt 
R;=Potentiometer, 0.25 meg- 


ohm 
Re R9=270000 ohms, 0.5 watt 
R7z=2200 ohms, 0.5 watt 
Rs=390 ohms, 1 watt 
Rio=22000 ohms, 1 watt 
Rie Ris=47 ohms, 1 watt 
Ris=1000 ohms, 1 watt 
Ris=2200 ohms, 2 watts 
R1i7=10000 ohms, adjustable, 25 
watts 
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Q 
TANK CIRCUIT 


OF 
TRANSMITTER 
FINAL 
AMPLIFIER 


PLATE- 
SUPPLY 


UP TO 
750V 


T,= Transistor input transiorm- 
er, primary 200000 ohms, sec- 
ondary 1000 ohms. 

T:=Interstage transformer, sin- 
gle plate to single grid, 1.3 
turns ratio 

Ts=Driver transformer, single 
plate to push-pull grids, pri- 
mary 10000 ohms, turns ratio 
primary—to one half second- 
ary 1.5:1.1. Stanecor A-4752 
or equivalent 

Ti= Modulation transformer, 
100-115 watts, UTC S-21 or 
equivalent 

T;=Filament transformer, 117 
v. to 6.3 v., 1 amp 


(5-13) 


RCA Transmiitinge Tubes 
& 


CLASS B LINEAR RF AMPLIFIER FOR SINGLE SIDEBAND 
Power Output 875 Watts (Approx.) Frequency 3.5-28 Mc 


INPUT 
3.5~28 Mc 


CxrGs Cr CrGs Cs Ce Co. Cio Cry 
Cx2.=0.01 uf, disk ceramic, 
600 v. 

C;= Neutralizing capacitor, 6upf 
(Approx.) air gap 0.06 inch, 
Bud CE-2028 or equivalent 

Cire Crs C11=100 pf, electrolytic, 
450 v. 

Cis= VHF by-pass; 4-inchlength 
of coaxial cable RG-58/U 
used as connecting lead with 
outer shield connected to 
chassis 

Cis Cis Cor=1000 pyf, disk cer- 
amie, 6000 v. 

C;7=Tuning capacitor, 19-488 
wef, air gap 0.045 inch. 2000 
v., Johnson 154-3 or equiva- 
lent 

Cig=1500 puf, silver mica, 2500 v. 

Cx»=Output (loading) capacitor, 
3-section, 10-365 pyf per sec- 
tion with sections connected 
in parallel. 

F=Fuse, 10 amperes 


I=Indicator lamp, 6.3 v. 

J=Closed-circuit jack. For ap- 
plication of 100 volts negative 
standby bias 

Li=RF choke, bifilar, B & W 
FC-15 or equivalent 

Le=Fiiter choke, 5-8 h, 300 ma, 
Stancor C-1722 or equivalent 

L3=6 turns of No. 14 Enam. 
close wound on 14-inch dia- 
meter form. 

L4=5 turns of insulated-hook- 
up wire wound over L3 

Ls; Le L7 Ls= Parasitic suppressor 
choke; 7 turns of No. 18 Enam. 
wound on and connected 
across Ra, Rs, Re, and Rz. 

Ly=RF choke, 1 mh, 600 ma, 
National R 154-U or equiva- 
lent 

Lio Li:=Pi-network inductor, 
Tilumitronic Pi Dux No. 195-1 


or equivalent, tapped at 0.4,” 


Oot. scenes 4e> ere 
spectively for 10 to 80 meters. 


802 


Lii wound with No. 8 wire; 
Lio with 14-inch copper strap. 
About half the turns from 
close-wound end of coil can 
be-removed. 
Liz=RF choke, 2.5 mh 
Mi=Milliammeter, 0-1000 ma, 


de 

M:= Milliammeter, 0-200 ma, de 

Ri Re R:=25000 ohms, 25 watts 

Rz Rs Re Ri=39 ohms, 1 watt 

SiSe=Switch, single-pole, single- 
throw 

Ss=Band switch, rotary, single- 
pole, 5-position, heavy duty 

Ti=Filament transformer, 6.3 
v., 16 amp., Triad F=22A or 
equivalent z 

T:=Filament transformer, 2.5 
v., 10 amp., Stanecor P-3024 
or equivalent 

T;:=Plate transformer, 1250 v., 
300 ma, Stancor PT-8313 or 
equivalent, 


= Circuiis 


50-MEGACYCLE TRANSMITTER 
Power Output 120 Watts (Approx.) 


(5-14) 
OSCILLATOR 
AMPLIFIER MULTIPLIER 
TYPE 
. 12BY7A 
VFO 


INPUT Sia 
’ 4 


220 upf, mica, 500 v. 

10 wut, mica, 500 v. 

Cs Ce Ca Cio Crs Cie Cis C14 
Cis C17 Cris Caz C23 Cas Cas 
Cz C31 Cs2 C33 Cas C37=1000 
put, disk ceramic, 1000 v. 

C4=100 put, mica, 500 v. 

C7 Cos=3.7-52 uuf, variable, air 
gap 0.015 inch, Hammarlund 
HF-50 or equivalent 

Co=47 put, mica, 500 v. 

Cis=5.2-30 uf, variable, air 
gap 0.045 inch, Hammarlund 
HF-30-X or equivalent 

C19=5.0-28.5 pyf, double-sec- 
tion variable, air gap 0.045 
inch, Hammarlund HFD-30- 
X or equivalent 

Coo Cor Cos Cas C35 Cas Css= 
1000 yyf, feed-through, cer- 
amic, 500 v. 

C27=4.8-27.3 uf, butterfly, 
variable, air gap 0.030 inch, 
Hammarlund BFC-25 or 
equivalent 

C29 Ca Car Ca2 Cas=1000 uxf, 
disk ceramic, 3000 v. 

Li=RF choke, 1 mh 

L2=10 turns of No. 20 tinned on 
14-inch diameter form, wind- 
ing length 34-inch 


Ci= 
Co= 
C3 


Lig&c sl 
Ass 42 EIS 


DOUBLER 
TYPE 
Cs 2E26 


a+ rr itcas 


+300 TO Bt oBt 


350V. TO SO0OTO 
MOD. 6OOV 


L;=514 turns of No. 10 solid, 
tinned, on 54-inch diameter, 
winding length 1 inch. 

Lz Lis=2 turns of No. 20 plastic 
covered on 14-inch diameter, 
close wound 

Le=8 turns of No. 10 solid, tin- 
ned, on 5-inch diameter, 
winding length 114 inch 
7=6 turns of No. 10 solid 
tinned on 7%-ineh diameter, 
winding length 1 inch 

Ls=2 turns of No. 14 Enam. 
covered with insulation tub- 
ing on 54-inch diameter, close 
wound 


FINAL 


Ri:=47 ohms, 0.5 watt 
Ri;s=130 ohms, 0.5 watt 
=47000 ohms, 1 watt 
=3300 ohms, 1 watt 
0=10000 ohms, 2 watts 
2=10 ohms, 0.5 watt 
Ris= 56000 ohms, 2 watts 
Ris=3.3 ohms, 0.5 watt, wire 
wound 
Riz=33 ohms, 0.5 watt, wire 
wound 
Ris=15000 ohms, 10 watts, wire 


wound 

S:=Crystal—VFO Switch; two- 
pole, two-position, wafer, non- 
shorting, rotary 


Lg Lio Li Li13 Lg Lis= RF choke,~ So= Meter Switch; two-pole, six- 


7 wh, 1000 ma, Ohmite Z-50 
or equivalent 

Lis=RFE choke, 25 turns of No. 
16 Enam. on 1}4-inch dia- 
meter, close wound 

NC=Neutralizing capacitors: 
No. 12, tinned wire; 14-inch 
length plaeed in proximity of 
829B plates 

R:1=100000 ohms, 0.5 watt 

Re=120 ohms, 0.5 watt 

R;=33000 ohms, 0.5 watt 

R:z Rs Ru Rig=1000 ohms, 0.5 
watt 


position, wafer, non-shorting, 
rotary; Shown in oscillator, 
amplifier, multiplier plate- 
current position 

S:=Tuning Switch; 60-degree 
indexing Centralab PA-304 
or equivalent; two progres- 
sively shorting 30-degree wa- 
fers, Centralab PA-12 or 
equivalent, using every sec- 
ond contact. 

X=Crystal, 8-Mcrange 


NOTES: 1. With 8-Mce erystal input, first stage is a tripler. With VFO input, depending on input 
frequency, this stage may be amplifier, doubler, or tripler. 


2. With 0-1 ma. de meter, shunts provide full 


-seale reading of oscillator amplifier-multiplier plate 


current to 30 ma; doubler grid-No. 1 current to 2 ma; doubler plate current to 100 ma; final grid-No. 1} 
current to 30 ma; final grid-No. 2 current to 100 ma; and final plate current to 300 ma. 
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RCA Transmitting Tubes — 


(5-15) 
SINGLE-SIDEBAND EXCITER (FILTER TYPE) 
Output Frequency 3.8-4.0 Mc 
. R4 . 
veo 200 V. a 
R5 AAS MIXER uF 
C C lid VN , > eaten gael a 
| 27, 5 | INS4A 2 OUTPUT. 
3 = | TO 
ye | LINEAR RF 
R6 74h | AMPLIFIER 
I S = | 
\ 3] TYPE = 
Cé 7360 8 ae eee ee 
Ss 9, 
i. 2 Cio 
R7 RIO 
axC7 
C4 & 
é R3 Re = he +200 V. 
no j = 
: H. 
TE VOLTAGE 0.5V. P=P eee 
2 ditle 455 KC 
+ 200 V. : 
R13 Ri5 
BALANCED MODULATOR 
OSCILLATOR ed a Rig C29 
> 4 eg : i 
I A 
TYPE 
| « 7360 ie 
L| INS4A 
“1355 R20 
ra 2 4 
/ 
INPUT é 
Ci7 Cig lige re 
O 
+200V. +200V. 6.3 V. 


Ci=68 ypf, ceramic, zero tem- 
perature coefficient 

C2=300 yyf, ceramic, zero tem- 
perature coefficient 

C3=5-60 uuf, variable 

C4 C6 Cz Cio C11 C1s=0.005 xf, 
mica, 600 v. 

Cs=470 upf, silver mica, 500 v. 

Cs=0.001 ut, mica, 500 v. 

Co Cis=22 up, mica, 500 v. 

Ci2=65-320 uuf, variable 

C1s=1500 pyf, mica, 500 v. 

Cis=0.01 pf, disk ceramic, 600 v. 

Cis=0.02 pf, disk ceramic, 600 vy. 

Ci7=0.2 uf, paper, 200 v. 

C19=0.002 pf, paper, 200 v. 

Coo Coi=0.04 uf, paper, 200 v. 

Co2 C23=0.0056 pf, mica, 500 v. 

Li=15 turns of No. 22 Enam. 
spaced uniformly over 0.6 inch 
on 1-inch diameter form; grid- 
No. 1 tap, 74 turns above 
ground end; cathode tap, 1.9 
turns above ground end 

Le=RF choke, 2.5 mh 


L3s=88 wh, approx., adjustable: 
high Q, ferrite core; conver- 
ter-tube oscillator coil for 
standard AM band may be 
used; cathode tap, approx. 15 
lper cent of total turns above 
ground. 

Li=50 wh, approx., adjustable; 
63 turns of No. 36 Enam., 
close wound in single layer on 
9/32-inch tube, tuned to crys- 
tal frequency with 14-inch 
iron slug 

Ri R7=1500 ohms, 0.5 watt 

Reo=3300 ohms, 0.5 watt 

Rs=Amplitude Balance Con- 
trol; 2500 ohms, composition, 
linear taper 

Rs Ris=33000 ohms, 0.5 watt 

Rs=39 ohms, 0.5 watt 

Re Ry2=300 ohms, 0.5 watt 

Rs=27000 ohms, 2 watts 

Ro Rio Rig Ro =68000 ohms, 0.5 


watt 
Ri1=470000 ohms, 0.5 watt 


Ris=47000 ohms, 0.5 watt 

Ris= Carrier Amplitude Balance 
Control, 25000 ohms, com- 
position, linear taper 

Ris=100000 ohms, 0.5 watt 

Ri7=120000 ohms, 0.5 watt 

Ris=56000 ohms, 0.5 watt 

Rei= Carrier Phase Balanee Con- 
trol, 2500 ohms, composition, 
linear taper 

Roe Re3=2700 ohms, 0.5 watt 

T=Primary: Two wires wound 
in parallel, each 23% turns of 
No. 34 wire, single Teflon in- 
sulation (or silk if necessary), 
bifilar wound on 44-inch dia- 
meter tube; winding length, 
34 inch; tuning slug, 14 ineh 
Secondary: 26 turns of No. 82, 
Formex insulation, close 
wound in single layer 

X=Crystal, 456.85 kilocycles 


NOTE: The leakage resistance of the 1IN34A serves as the grid resistor for the mixer stage; in some 
cases, however, it may be necessary to add a 470000-ohm grid resistor across the diode. 
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SCirciiis: 


(5-16) 
144-148 MEGACYCLE TRANSMITTER FOR MOBILE OPERATION 
Quick Heating | Power Output 30 Watts (Approx.) 


48 T0-49.332 Mc 


oD 


OUTPUT 144-143 Mc (50 OHMS) 


C1 C2 Ca C4 Cs Co Co Cro Cis C12 
Cis Cig Ciz Cis Cig Coo Cos 
Cs Caso Cao=0.001 uf, disk 
eeramic, 600 v. 

Cz Ca.=2.3-14.2 yf, variable, 
miniature, air gap 0.017 inch, 
Johnson 160-107 or equivalent 

C3 Css=100 wpf, disk ceramic, 
600 v. 

C14=1.5-5.0 ppl, variable, min- 
iature, air gap 0.017 inch, 
Johnson 160-102 or equivalent 

Cis Co3=1-8 ppt, tubular trim- 
mer, Erie 582-B or equivalent 

Cai Cos Cop Coz Cos=0.001 pf, 
silver mica, Erie 370-FA-102J 
or equivalent 

Coo=2.8-17.5. wut, variable, air 
gap 0.015 inch, Hammarlund 
HF-15 or equivalent 

Co9=5-80 pul, trimmer, mica, 
Arco 462 or equivalent 

C2=3.6-15 upf, variable, air gap 
0.0715inch, Hammarlund HF- 
15-X or equivalent 

Cs2=6.3-50 wuf, variable, air gap 
0.0245 inch, Hammarlund 
MC-50-M or equivalent 

Cs3=220 yuf, disk ceramic, zero 
temperature coefficient 


[rao INPUT 


° O12-16 V. 
Ss DC 
TYPE 
| 
54 oA2 Wis 
a) KC 
OS Skis CONTROL 
2,4,7 
J 
LOw- 
IMPEDANCE 
MICROPHONE 


C34=5.5-20 puuf, variable, air gap 
0.0245 inch, double-bearing 
Hammarlund MC-20-S_ or 
equivalent 
35=4.5-25 yf, trimmer, ce- 
ramic, zero temperature coel- 
ficient Centralab 822-AZ or 
equivalent : 

C36 C37=890 puff, silver mica, 
zero temperature coefficient 

C4a.=8 uf, electrolytic, 450 v. 

C43=0.01 uf, paper, 600 v. 

C4s1= 10 pf, electrolytic, 50 v. 

J= Microphone jack, 2 contact 
and shield, Amphenol 80 
PC2F or equivalent 

Li L3 Lisw= RE choke, 750 ph 

L2=7 turns of No. 24 Enam. on 
Y-inch diameter ceramic 
form, winding length 5/32 
inch; form, CTC PLS6-2C4L 
or equivalent, tuned with 
powdered-iron slug 

Li=2% turns of No. 18 Enam. 
on 7/16-inch diameter, wind- 
ing length 44-inch 

L;=4% turns of No. 18 Enam. 
on 7/16-inch diameter, wind- 
ing length 3% inch, center 
tapped 
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-31V. O 
DC 


OQ 250 Vv. OC 


C25 Cog : 
pil) a 
ah Type f omctie 


MODULATOR 


i$0 - 250 MA 


Le Lin= RF choke, 1.8 zh, Ohmite 
Z-144 or equivalent 

L7=3 turns of No. 20 Enam. on 
4g-inch diameter, winding 
length % inch, center tapped 

Ls=3 turns of No. 20 Enam. on 


¥-inch diameter, winding 
length 5/16 inch, center 
tapped 


Lo=RF choke, 7.0 uh, Ohmite 
Z-50 or equivalent 

Lii=4 turns of No. 14 tinned on 
34-inch diameter, winding 
length 7£-inch, center tapped 

Lie=124¢ turns of No. 14 Enam. 
on 34-inch diameter, winding 
length 14 inch 

Lis=32 turns of No. 24 Enam. 
on 14-inch diameter ceramic 
form, winding length 11/16 
inch; form, CTC PLS7-2C41L 
or equivalent; tuned with 
powdered-iron slug 

Lis=26 turns of No. 28 EKnam. 
on 14-inch diameter ceramic 
form, winding length *¢ inch: 
form CTC PLS6-2C4L or 
equivalent; tuned with pow- 
dered-iron slug 


(Continued on page 307) 


RCA Transmitting Tubes 


(5-17) 
FIVE-BAND 10 TO 80 METER TRANSMITTER 
Power Output 90 Watts Frequency 3.5, 7, 14, 21, 28 Megacycles 


Re Re Rg 

VY FINAL = za 
: AMPLIFIER ‘e 
SR5 Ci 


aT 

th 
ORIVER TYPE 
l2BY7A 


VFO 
AMPLIFIER 
Jj 


bf Ree - ‘77 777 2 
! Fil FF 
FQ mia F3 
O O O PAS om 
TQ KEY S50V.IBO V. -45V. 6.3 Vv. AC 300 V. 
A f2 F3 
* 43. ro METER = Lig TO POWER s lis as 
0 vv Ss SUPPLY Sot 0 
wa 1! € = i ia Pr 
| | 550 VY. C63 oe 64 OR KEY > Ces5 LT Cog SUPPLY 
CE} Cé2 eo . 
ae aed 
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(5-17) 


= Circuits — 


FIVE-BAND 10 TO 80 METER TRANSMITTER (Cont'd) 


Ci Css Ces Cae=0.005 uf, disk 
ceramic, 1000 v. 

Ce Cz Ca Cs Co Cro Crs Cra Cis 
Cis G35 Cao Car Caz Cag Cag 
Cio Css Cra Coe Coo Coo Ces 
Ce5=0.001 pf, disk ceramic, 
1000 v. 

C7 Caz C57=3.7-52 upf, variable, 
air gap 0.015 inch, Hammar- 
lund HF-50 or equivalent 

Cs Cs7 Cas Cas Cas Cos=0.001 uf, 
mica 

Co=56 puf, mica 

*“Cw=500 upf, feed-through, ce- 
ramic 

Cu1=1-7.5 apf, trimmer, tubular 
ceramic, Centralab 829-7 or 
equivalent 

Ci17=0.008 pf, ceramic, 1600 v., 
Centralab DD16-302 or equiv- 

> alent 

Cis Cio=16.5-100 ui, variable, 
air gap 0.0715 inch, Ham- 
marlund MC-100-SXor 
equivalent; Cis is used as 
fixed 100-ypf capacitor 

Co=6.3-142 put, variable, air 
gap 0.015 inch, Hammarlund 
HF-140 or equivalent 

C21=330 pul, mica 

Coe C51 Ce Css Cor Ce2=0.001 
pi, disk ceramic, 3000 v. 

Cos Cas Cos Cas Coz Cag C29 Cao 
Cm=120 pul, mica 

C32.=0.01 pf, disk ceramic, 1000 v. 

C32=0.02 uf, disk ceramic, 1000 v. 

C3s=22 put, mica, 500 v. 

Cs9=220 ppt, mica, 500 v. 

Coa Cop=1500 wut, feed-through, 
Centralab FT-1500 or equiv- 

. alent 

CR1CR2 CR3=Crystal 

F, Fo Fs=Harmonie filters 

J; Jo=Coaxial connector 

Li Ls Ls Ly Lio=RF choke, 2.5 
mh 


Le=57 turns of No. 24 on 3%- 
inch diameter, wound 82 turns 
per inch; tapped 5%, 8, 
11%, and 28 turns from grid 
end; B & W 3008 or equivalent 

La=7 turns of No. 16 Enam. 
wound on R9 

Ls=RF choke, 1 mh 

Lo=10 turns of No. 10 Enam. 
on 1-inech diameter, winding 
length 2 inches; tapped 4% 
and 71% turns from plate end 

Le=10 turns of No. 10 Enam. 
on 1-inch diameter, winding 
length 2 inches; tapped 414 
and 714% turns from plate end 

L7=20384 turns of No. 18 on 114- 
inch diameter, wound 16 turns 
per inch; tapped 11 turns from 
plate end; B & W 3019 or 
equivalent 

Lu=28 turns of No. 24 on 5%4- 
inch diameter, wound 32 turns 
per inch; B & W 3008 or 
equivalent 

Liz=14 turns of No. 20 on %- 
inch diameter, wound 16 turns 
per inch; B & W 3007 or 
equivalent 

Lis Luu= RF choke; 7 ph, Ohmite 
Z-50 or equivalent 

Lis=25 turns of No. 16 Enam. 
close wound on 3%-ineh dia- 
meter plastic rod 

M=Milliammeter, 0-3 ma. de 

Ri Ri9s=68000 ohms, 0.5 watt 

Re Rs Rio Rot Ros Ree Roo Rao 
R3i=1000 ohms, 0.5 watt 

R3=120 ohms, 0.5 watt 

Ria Re Rs=12000 ohms, 1 watt 

R7=50000 ohms, variable, 4 
watts 

Ro=100 ohms, 1 watt 

Ru Rie Ris=100000 ohms, 0.5 
watt 

Ri3=270 ohms, 0.5 watt 


Riuz=3900 ohms, 1 watt 

Ris=33000 ohms, 0.5 watt 

Ri7=100 ohms, 0.5 watt 

Rig=22000 ohms, 0.5 watt 

R2=470 ohms, 0.5 watt 

Ree Roz:=220000 ohms, 0.5 watt 

R2a=10 ohms, 0.5 watt 

Rez Ros=220 ohms, 0.5 watt 

Si=Band switch; rotary, ce- 
ramic, 6 poles, 5 positions, 6 
sections; Centralab index as- 
sembly PA-305 and wafers 
PA-17 or equivalent; shown 
in 3.5 Me position 

So=Tune-operate switch; singles 
pole, double-throw; shown in 
operate position 

S;=Coarse loading switch; ro- 
tary, ceramic, 1 pole, 2-10 po- 
sitions, 1 section, progressive 
opening; Centralab PA-2052 
or equivalent 

S.=Crystal-VFO switch; rotary, 
ceramic, 3 poles, 2-5 positions, 
1 section; Centralab PA-2006 
or equivalent 

Ss=Meter switch; rotary, ce- 
ramic,2 poles, 2-6 positions, 1 
section, non-shorting; Cen- 
tralab PA-2003 or equivalent; 
shown in 6EB8 triode unit 
grid-current position (0-3 
ma.); succeeding positions in 
order are 12BY7A grid-No.1 
current (0-3 ma.), 6146 grid- 
No.1 eurrent (0-6 ma.), 6146 
grid-No. 2 current (0-30 ma.), 
6146 plate current (0-300 ma.) 

Ss= Keying switch; double-pole, 
double-throw; shown in cath- 
ode-cireuit keying position 


i 


(5-16, continued): 


Ri Rs=56000 ohms, 0.5 watt, 
earbon 

Reo Ra Rg=15000 ohms, 0.5 watt 

R; R7=18000 ohms, 0.5 watt 

Rs=1000 ohms, 0.5 watt, carbon 

29= 18500 ohms, 3 watts (three 

56000-ohm, 1-watt resistors 
in parallel) 

Ri=33 ohms, 1 watt 

Ru=68 ohms, 0.5 watt, carbon 


Riz Ris=47000 ohms, 0.5 watt, 
carbon 

Ri3=5000 ohms, 10 watts, wire 
wound 

Ris=1000 ohms, 1 watt, carbon 

Ris=Potentiometer, 0.5 meg- 
ohm 

Ri7=50 ohms, 1 watt 

S=Relay contact on transmit- 
receive switch 


Ti1= Driver transformer, single 
plate to push-pull grids, pri- 
mary 10000 ohms, turns ratio 
primary to one-half secondary 
3:1; Stancor A-4723 or equiv- 
alent 

Teo= Modulation transformer, 30 
watts, Staneor A-3892 or 
equivalent. Terminals 9 & 12 
connected together 


NOTES: 1. A mctal shield should be used to isolate the final amplifier and the driver output circuit 
from the other rf circuits. Filament and 250-volt B+ line through shield should be by-passed by 
0.001-nf ceramic feed-through capacitors such as Centralab MFT-100 or equivalent. 

2. Placement of a 0-1 milliampere meter (in series with a 5000-ohm 0.5-watt resistor) across terminals 
A1-A2, A3-A4, and A5-A6 will provide readings for adjustment of driver, final, and modulator output 


circuits, respectively 
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(5-18) 


NEUTRALIZING 
ADJUSTMENT 


L3 


OUTPUT TUNING 


.750"0.D. x 
058 WALL 


CAPACITIVE 
PROBE 
INPUT 
COUPLING 


LEGEND 


V4 METAL 


Li=Length of Grid-No.2-Plate 
Cavity, 1 to 20 inches, ap- 
prox., depending on frequency 


and mode 


NOTES: 1. At 1250 megacycles in three-quarter wavelength mode, 


Zh ry 
oT: YTS SS 
MSs COWS 

EX WOW] < 
REN 


py, HEATER 
YZ NON-METAL INPUT 


RCA Transmitting Tubes 


PFE SSS 
I“ 


Sorry 


SAMASSSSSSSSSSS 


Ss 


Otto trometry 
WALBBABVARALESeeee: SSS 


SS 


ct 
SASSAS ASSESS SS] 


art 


ssa 


SSESSSSSSSS 
SS 
N 
h 


a 
AN 
WRASSE GS 


L2 


SS 


RRRE’ 


SASS 


WRAVBae’ 


SSSTSSSSSENSESS SSS 


FORCED AIR 
| INPUT 


quency and mode. 


inches, L2 is 3.3 inches, and L; is 416 inches. 
2, Apertures are provided in the various walls to permit passage of air to all terminals. 
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1.500” 0.D. x 
065” WALL 
2.500” 0.D. x 
065” WALL 
3.500” 1.D. x 
109” WALL 


3.00071.D. x 
-065” WALL 


| CAPACITIVE PROBE 
OUTPUT COUPL 


L2=Length of Grid-No.1-Grid- 
No.2 Cavity, 0 to 20 inches, 
approx., depending on fre- 


eee ee) 


TYPICAL COAXIAL CAVITY FOR BEAM POWER TUBE 7650 


Frequency 300 to 1500 Mc. Cathode Drive 


PLATE CONTACT 
GRID-No.2 CONTACT 
GRID-No.| CONTACT 


ING 


134” WALL 


GRID-No.2 INPUT 
GRID-No.1 INPUT 


HEATER CATHODE 
INPUT TUNING 


-375”0.D.X .035” WALL 
92CM-10497 


Ls=Length of Cathode—Grid- 
No.1 Cavity, 0.4 to 20 inches, 
approx., depending on fre- 
quency and mode. 


approximate length of Li is 4.3 


(5-19) 


Circuits 


462-MEGACYCLE TRANSMITTER FOR FIXED OR MOBILE OPERATION 
Power Output 20 Watts (Approx.) 


RF 
INPUT 


a 
bh 
S 
2 
19000 
x 
ne 
nw 
0000 


0 


Cy C2=2.2-8.0 uf per section, 
variable, butterfly, air gap 
0.017 inch, Johnson 9MB11 
or equivalent 

C3 Cs=2.7-10.8 put per section, 
variable, butterfly, air gap 
0.017 inch, Johnson 11MB11 
or equivalent 

C1=1.5-5.0 puf, variable, air gap 
0.017 inch, Johnson 5Mil or 
equivalent 

Cs Cz Cg Co Cio Cir Cr2 Cr3= 1500 
puf, feed-through ceramic, 
Erie 362-152 or equivalent 


Li=1 turn of No. 10 base copper 
wire, wound on 14-inch 
diameter 

Le L:s=1)% turns of No. 10 base 
copper wire close-wound on 
14-inch diameter. Le and Ls 
are spaced to accommodate Li 

Lz: Ls Ls Lo=Silver-plated cop- 
per rod 3/16-inch diameter 
approximately 3 inches long. 
Rods of each pair spaced 
11/16 inch on centers 

Le L7=Silver-plated copper rod 
3/16-inch diameter approxi- 
mately 134 inches long. Rod 


spaced 1 inch on centers 

Lio=1 turn of No. 8 silver- 
plated copper wire approxi- 
mately 1 inch square 

Lu Li Lis Lis Lis=RF choke, 
Ohmite Z-460 or equivalent 

Mi: Ms= Milliammeter, 0-5 ma, de 

Mz Ma=Milliammeter, 0-150 
ma, de 

Ri Re Rs Re=57 ohms, 1 watt 

Rs R4=25000 ohms, 0.25 watt 

R7=51000 ohms, 0.5 watt 

Rs Ro=Potentiometer, 20000 
ohms, 2 watts 


NOTE: Suitable tube sockets are Johnson 122-248 or equivalent mounted 9/16 inch below chassis. For 
detailed operating conditions of this circuit, refer to type 6524 in the Tube Types Section where typical 
operation values for Intermittent Commercial and Amateur Service ((CAS) are given for both the 
tripler and final at 462 Mc. 
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(5-20) 


— RCA Transmitting Tubes 


TRANSMITTER POWER SUPPLY CIRCUIT 


F 

7 Vv. AC 
a 
S| 


C; Ce Cz C1=40 uf, electrolytic, 

150 vy. 

C; Ce=40 uf, electrolytic, 150 v. 

cc wen rectifier, type 1N- 
3193 

a1= Choke, 4h., 175 ma., Stan- 
cor C-1410 or equivalent 

42=Choke, 4.5 h., 200 ma., 
Staneor C-1411 or equivalent 

%1=100 ohms, 0.5 watt 


WYPE 


5R4GYB 


Re R3:=4700 ohms, 1 watt 

RaR;s=15000 ohms, 10 watts 

Re=5000 ohms, 25 watts, ad- 
justable 

R7z=100000 ohms, 1 watt 

S:1 Se=Switch, single-pole, sin- 
gle-throw 

T:1=Power transformer; approx. 
350—0—3850 v., 200 ma.;5 v., 
3 amp.; 6.3 v., 7.5 amp. (min.) 
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-45 V. 
DC 


300 V. 
DC 


180 V. 
CC 


Toe 
DC 


B25 V. 
AC 


T2=Filament transformer, 6.5 
v., 1.2 amp. Staneor P-6134 
or equivalent. Connect 6.3-y. 
winding of T» to 5-v. winding 
Ofalse 

K=Relay, double-pole, double- 
throw 6-v. ac coil, Potter and 
Brumfield GAI1A or equiv- 
alent 


———-——~ - — ——y 


Circuits 


(5-21) 


OSCILLATOR FOR DIELECTRIC HEATING 
Frequency 27 Mc (Approx.) 


TYPE 8000 


LOAD 
ELECTRODES 
cone 


+0 - 
2000 V i! A 
500 MA ies 
Ci C2 C3=0.005 pf, mica, 600 v. tubing spaced 84 inch on tubing with adjustable 
C.=2 plates 3/32-inch alumi- 214-ineh I spacing between turns on 


Ilo=RF choke, 40 ma 

L3s=RF choke, 500 ma 

Li=3 turns 5/16-inch copper 
tubing pe 54 inch on 
334-ineh I 

Ls Le= 2 turns me /16-inch copper 


num, 5 inches x 7 inches 
spaced 7% inch 

Cs=50 puf, max., depends on 
work load 

F=Fuse, 0.5 amp 

li=5 turns 3/16-inch copper 


334-ineh I.D. 
Mi= SEL AP 0-100 ma, de 
Me2= Milliammeter, 0-1000 ma, de 
R=5000 ohms, 25 watts 
T=Filament transformer, 10 
volts rms, 9 amp 


NOTE: Adequate shielding should be used to assure compliance with FCC requirements regarding 


spurious radiation. 


(5-22) 


OSCILLATOR FOR INDUCTION HEATING 
Frequency 450 Ke (Approx.) 


( + 
4000 V C5 


i AMP 


inches long on 4-inch 
diameter 
L2=3.5 mh, ri choke, 250 ma 
L3=63 yuh, choke, 15 amp rms, 


C, C:=0.01 yf, mica, 600 v. 

C2 Cs=0.1 yf, paper, 5000 v., 
0.6 3 amp rms min 

C1= 0.002 pf, mica, 8000 volts 
min., 15 amp rms 

f'=Fuse, 1 amp 

Li= 3mh, rf choke, 1 amp rms, 
insulated for 10000 peak 
volts, single-layer solenoid, 
300 turns No. 18 Enam., 12 


on 4-inch diameter form. 
Li=Single-turn secondary, 
sheet copper 
Ls= Work coil 


insulated for 5000 peak volts, 
40 turns No. 8 Enam., 8 inches 


Mi=Milliammeter, 0-1000 ma, de 

M2= Milliammeter, 0-150 ma, dc 

R=2500 ohms, 50 watts 

T=Filament transformer, 10 
volts rms, 10 amp 

B=Blower, designed to supply 
an air flow of 40 cfm from a 
2-inch-diameter nozzle 
directed vertically on bulb 
between grid and plate seals. 


NOTE: Adequate shielding should be used to assure compliance with FCC requirements regarding 


spurious radiation. 
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(5-23) 
VHF OSCILLATOR FOR DIELECTRIC HEATING 
Frequency 160 Mc (Approx.) 
ALE 
TYPE 
5786 [mies 
Lis LOAD ay 
ELECTRODES ~ : 
V Or 7 
Cc} c2 (ay - 


O- +O 
2700V 1i7V 
AC 


INSULATOR 


MOUNTING PLATFORM 


Ci=250 put, mica 0.005 inch 3 inches x 314 inches mounted R=2000 ohms, wire-wound, 
thick, 3 inches x 334 inches on Le and round disk 3 inches 50 watts 
copper plate, held to mount- in diameter, air gap 144 inch T=Filament transformer, 
ing platform by insulated to 1 inch 11 volts rms, 12.5 amp, 
pressure clamps Cs C7=100 wuf, mica (“postage maximum starting surge 

Ce Cz=0.001 uf, mica, 600 v. stamp’’), 600 v. 50 amp 

Cs=200 put, mica 0.005 inch F=Fuse, 0.5 amp B=Blower, designed to supply 
thick, 4 inches x 5 inches Li=Copper strap 1-3/16 inches an air flow of at least 140 cfm | 
copper plate, held to mount- wide x 1/16 inch thick through an outlet area of 
ing platform by insulated L2= 14 inch x 1 inch rectangular 614 square inches to the 
pressure clamps waveguide or equivalent radiator and the filament and 

Cs=10-30 put, variable, con- Mi= Milliammeter, 0-150 ma, de grid seals. 
sisting of copper plate M2= Milliammeter, 0-750 ma, de 


NOTE: Entire oscillator and load assembly is enclosed in metal box having one end open for cooling-air 
exit and for ease of loading work. Mounting platform divides box into two compartments. See tube data 
for RCA-5786 forced-air-cooling requirements. Tube and circuit must be protected from fumes or 
vapors that may come from work. Adequate shielding should be used to assure compliance with FCC 
requirements regarding spurious radiation. 
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RCA Technical Publications 


on Electron Tubes, Semiconductor Products, 
Batteries, and Test and Measuring Equipment 


Copies of the publications listed below may bevobtained from your RCA distributor 
or from Commercial Engineering, Radio Corporation of America, Harrison, N. J. 


Electron Tubes 


e RCA TRANSMITTING TUBES—TT-5 
(814” x 534’’")—-320 pages. Written for 
the engineer, technician, radio amateur, 
and student, this new larger edition has 
been comprehensively revised and up- 
dated. Gives data on over 180 tube 
types, including cermolox, ceramic-and- 
metal, pencil, and pulse-rated types. Pro- 
vides basic tube information on generic 
types, parts and materials, installation 
and application, and interpretation of 
data. Includes maximum ratings, typical 
- operating values, and characteristics 
curves for power tubes having plate-in- 
put ratings up to 4 kw and for associated 
rectifier tubes. Contains material on pow- 
er-tube circuit-design considerations and 
rectifier circuits and filters, as well as 
new application tables for quick, easy 
selection of tubes, and circuit diagrams 
for transmitting and industrial applica- 
tions. Also gives new design information 
on linear rf amplifiers for single sideband 
applications. Features lie-flat binding. 
Price $1.00.*° 


@ RCA RECEIVING TUBE MANUAL— RC- 
21 (814” x 534’’)—480 pages. Revised, 
expanded, and brought up to date. Con- 
tains technical data on 903 receiving 
tubes and 106 picture tubes for black- 
and-white and color television. Features 
tube theory written for the layman, ap- 
plication data for radio and television 
circuits, Resistance-Coupled Amplifier 
Section, new receiving-tube and picture- 
tube charts, and several circuits for high- 


tTrade Mark Reg. U.S. Pat. Off, 


fidelity audio amplifiers. Features lie- 
flat binding. Price $1.00.*° . 


@® RCA ELECTRON TUBE HANDBOOK 
—HB-3 (734 x 554”). Five deluxe 214- 
inch-capacity black binders imprinted 
in gold. The “bible” of the industry— 
contains over 5000 pages of loose-leaf 
data and curves on RCA receiving tubes, 
transmitting tubes, cathode-ray tubes, . 
picture tubes, photocells, phototubes, 
camera tubes, ignitrons, vacuum and gas 
rectifiers, magnetrons, traveling-wave 
tubes, premium tubes, pencil tubes, and 
other miscellaneous types for special ap- 
plications. Available on subscription 
basis. Price $20.00* including service for 
first year. Also available with RCA Semi- 
conductor Products Handbook HB-10 
at special combination price of $25.00* 
Write to Commercial Engineering for 
descriptive flyer and order form. 

® RADIOTRON{ DESIGNER’S HANDBOOK 
—4th Edition (834’’x516’’)— 1500 pages. 
Comprehensive reference thoroughly 
covering the design of radio and audio 
circuits and equipment. Written for the 
design engineer, student, and experi- 
menter. Contains 1000 illustrations, 2500 
references, and cross-referenced index of 
7000 entries. Edited by F. Langford- 
Smith of Amalgamated Wireless Valve 
Co., Pty., Ltd. in Australia. Price $7.00.* 
® RCA POWER TUBES—PG-101E 
(1074” x 834'’)—46 pages. Completely 
revised and brought up to date. Tech- 
nical information on 200 RCA vacuum 


“Prices shown apply in U.S.A. and are subject to change without notice. 
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power tubes, rectifier tubes, thyratrons, 
and ignitrons. Includes terminal connec- 
tions. Price 75 cents.*° 


@ RCA RECEIVING-TYPE TUBES FOR IN- 
DUSTRY AND COMMUNICATIONS— RIT 
104B (1074” x 834'’)—32 pages. Tech- 
nical information on over 190 RCA “‘spe- 
cial red’”’ tubes, premium tubes, nuvis- 
tors, computer tubes, pencil tubes, glow- 
discharge tubes, small thyratrons, low- 
microphonie amplifier tubes, vacuum- 
gauge tubes, mobile communications 
tubes, and other special types. Includes 
socket-connection diagrams. Price 30 
cents.*° 


@ RCA RECEIVING TUBES AND PICTURE 
TUBES —1275K (10%” x 88") — 64 
pages. New, enlarged, and up-to-date 
booklet contains classification chart, ap- 
plication guide, characteristics chart, and 
base and envelope connection diagrams 
on more than 1050 entertainment re- 
ceiving tubes and picture tubes. Price 
50 cents.*° 


@® RCA PHOTOSENSITIVE DEVICES AND 
CATHODE-RAY TUBES—CRPD-105B 
(1074'x 834’’) —36 pages. Contains tech- 
nical information on 151 RCA tubes in- 
cluding single-unit, twin-unit, and multi- 
plier phototubes; photocells; camera and 
image-converter tubes; flying-spot tubes; 
monitor, projection, transcriber, and 
view-finder kinescopes; oscillograph and 
storage tubes. Price 50 cents.*° 


@ RCA INTERCHANGEABILITY DIRECTORY 
OF INDUSTRIAL-TYPE ELECTRON TUBES 
—ID-1020C (107%"’ x 834’’)—16 pages. 
Lists more than 1450 basic type desig- 
nations for 18 classes of industrial tube 
types; shows the RCA Direct Replace- 
ment Type or the RCA Similar Type, 
when available. Price 35 cents.*° 


® RCA PHOTOCELLS—1CE-261 (107% x 
834’’) -20 pages. Contains a selection of 
_photocell-circuit diagrams; technical 
data and characteristic curves of RCA 
photoconductive, photojunction, and 
photovoltaic cells; interchangeability in- 
formation; and supplementary informa- 
tion on tungsten and fluorescent light 
sources. Booklet is designed to introduce 
the engineer, the hobbyist, and the ex- 
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perimenter to application possibilities of 
RCA photocells. Price 25 cents.*° 


@ RCA MAGNETRONS AND TRAVELING- 
WAVE TEBUS—MT-301A (1074” x 
834'’)—48 pages. Operating theory for 
magnetrons and traveling-wave tubes, 
application considerations, and tech- 
niques for measurement of electrical para- 
meters. Price 60 cents.*° 


@ RCA PENCIL TUBES — 1CE-219 (1074”’ 
x 83%/’)—-28 pages. Contains operating 
theory for pencil tubes, electrical and 
mechanical circuit-design considera- 
tions, environmental considerations, ap- 
plication considerations, and data for 
commercial types. Price 50 cents.*° 


@ RCA PHOSPHORS—TPM-1508A (1074 
x 83%’’)—20 pages. Contains defining 
data for over 25 different industrial 
phosphors, spectral-energy emission 
curves, persistence curves, and quick- 
reference classification charts. Price 75 
cents.*° 


@ RCA CAMERA TUBES— 1CE-262 (1074” 
x 834/’)—24 pages. Technical informa- 
tion on RCA image orthicons and vidi- 
cons aimed at helping the camera tube 
user select the most appropriate tube 
for his application. Includes concise data 
on all commercially available RCA cam- 
era tubes as well as typical curves and 
information defining the most important 
characteristics of camera tubes. Also con- 
tains cutaway views of a vidicon and 
image orthicon illustrating construction 
features. Price 75 cents.*° 


@ RCA INTERCHANGEABILITY DIRECTORY 
OF FOREIGN vs. U.S.A. RECEIVING-TYPE 
ELECTRON TUBES—1CE-197B (8%@” x 
1074"’)—8 pages. Covers approximately 
800 foreign tube types used principally 
in AM and FM radios, TV receivers, 
and audio amplifiers. Indicates U.S.A. 
direct replacement type or similar type 
if available. Price 10 cents.*° 


® TECHNICAL BULLETINS — Authorized in- 
formation on RCA transmitting tubes 
and other tubes for communications and 
industry. Be sure to mention tube-type 
bulletin desired. Single copy on any type 
free on request. 


*Prices shown apply in U.S.A. and are subject to change without notice. 
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Semiconductor Produets 


@ RCA TRANSISTOR MANUAL — SC-10 
(834 x 534'')—-304 pages. New manual 
contains detailed technical data on RCA 
semiconductor devices. Easy-to-read text 
contains information on basic theory, 
application, and installation of transis- 
tors, silicon rectifiers, and semiconduc- 
tor diodes. Includes circuit diagrams and 
parts lists for many typical applications. 
Features lie-flat binding. Price $1.00.*° 


e RCA SEMICONDUCTOR PRODUCTS 
HANDBOOK— HB-10. Two binders, each 
734" L x 554” Wx 2%" D, having gold- 
imprinted red covers. Contains over 1000 
pages of loose-leaf data and curves on 
RCA semiconductor devices such as ger- 
manium transistors, silicon transistors, 
silicon rectifiers, and semiconductor di- 
odes. Available on subscription basis. 
Price $10.00* including service for first 
year. Also available with RCA Electron 
Tube Handbook HB-3 at special com- 
bination price of $25.00*. Write to Com- 
mercial Engineering for descriptive flyer 
and order form. 


® RCA SEMICONDUCTOR PRODUCT 
GUIDE—60S16R3 (107%%” x 834’")—12 
pages. Contains classification chart, in- 
dex, and ratings and characteristics on 
RCA’s line of transistors, silicon recti- 


fiers, semiconductor diodes, and photo-. 
cells. Single copy free on request. 


@ RCA SILICON POWER TRANSISTORS 
APPLICATION GUIDE—1CE-215 (10%” 
x 834’’)—28 pages. Describes outstand- 
ing features of RCA silicon power tran- 
sistors and their use in many critical in- 
dustrial and military applications. In- 
cludes construction details, discussion of 
voltage ratings, thermal stability condi- 
tions, an¢@ equivalent circuits for these 
transistors. Price 50 cents.*° 


@ RCA SILICON VHF TRANSISTORS AP- 
PLICATION GUIDE—1CEH-228 (107%” x 
834’’) —20 pages. Describes unique capa- 
bilities of RCA silicon vhf transistors 
and their use in critical industrial and. 
military applications up to 300 Me. . 
Price 50 cents.*° 


@ TRANSISTORIZED VOLTAGE REGULA- 
TORS APPLICATION GUIDE —1CE- 
254 (107%"’ x 834’’)—12 pages. Describes 
and discusses transistorized voltage reg- 
ulators of the series and shunt types. In- 
cluded are design considerations, step- 
by-step design procedures, and the solu- 
tions to sample design problems. An 
Appendix contains the derivation of de- 
sign equations. Price 25 cents.*° 


Batteries 


@¢ RCA BATTERY MANUAL— BDG-111 
(1074” x 834"')—64 pages. Contains in- 
formation for the designer, application 
engineer, experimenter, and student on 
dry cells and batteries [carbon zine (Le- 
clanché), mercury, and alkaline types]. 
Included in this manual are battery 
theory and applications, detailed elec- 
trical and mechanical characteristics, a 
classification chart, dimensional outlines 
and terminal connections on each bat- 
tery type. Price 50 cents.*° 


tTrade Mark Reg. U.S. Pat. Off. 


e RCA BATTERIES—BAT-134E (107%” x 
834'')—16 pages. Technical data on 106 
Leclanché, alkaline, and mercury-type 
dry batteries, for radios, industrial ap- 
plications, flashlights, lanterns, elec- 
tronic toys, and for photoflash service. 
Price 35 cents.*° 


@ RCA BATTERIES FOR TRANSISTOR AP- 
PLICATIONS—TBA-107A (107% x 
834’’)—12 pages. Technical data and 
curves on 25 RCA Leclanché-and-mer- 
cury-type dry batteries specifically de- 
signed for use in applications utilizing 
transistors. Price 25 cents.*° 


*Prices shown apply in U.S.A. and are subject to change without notice. 
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Test and Measuring Equipment 


INSTRUCTION BOOKLETS — Illustrated 
instruction booklets, containing specifi- 
cations, operating and maintenance data, 
application information, schematic dia- 
grams, and replacement parts lists, are 


WA-44 (Audio Signal 
EPG 0) ot a $0. 50* 
WA-44C (Sine-Square Wave 
Audio Generator)..... 1.00* 
WO-33A (Super-Portable 
Oscilloscope)........ 1.00* 
. WO-S88A (5-in.Oscilloscope).... 0.50* 
WO-91A (5-in.Oscilloscope).... 1.00* 
WR-36A (Dot-Bar Generator).. 0.50* 
WR-39C (TV Calibrator)...... 0.50* 
WR-46A (Video Dot/Crosshatch 
ReeTIOLALOL) sac... 3 07 0:75" 


WR-49A (RF Signal Generator) 0.50* 
WR-49B (RF Signal Generator) 1.00* 
WR-61B (Color-Bar Generator) 1.00* 


WR-64A (Color-Bar/Dot/ 
Crosshatch Generator) 1.00* 


WR-67A (Test-Oscillator)...... 0 -25* 
WR-69A (TV-FM Sweep 

(renerator) 3 6.0}. 1.00* 
WR-70A (RF-IF-VF Marker 

Adder).. Wee are 
WR-86A (UHF Berean. 

Crenerator). ite. d 0. 50* 


WR-99A (Marker Calibrator) .. 1.00* 
WV-37B (Radio Battery Tester) 0.25* 


WV-38A (Volt-Ohm- 
Milliammeter)....... 0.50* 


WV-65A (VoltOhmystt)....... 0.25* 


;+Trade Mark Reg. U.S. Pat. Off. 


available for all RCA test instruments. 
Booklets for the following popular in- 


‘ struments are available at the prices in- 


dicated. Prices for booklets on other in- 
struments are available on request. 


WV-74A (High-Sensitivity 


A CEN BVM atae wae Unto 
WV-75A (VoltOhmystt)....... 0.25% 
WV-77A (VoltOhmystt)....... 0.25* 
WV-77B (VoltOhmystt)....... 0.25* 
WV-77E (VoltOhmystt)....... 1.00* 


WV-84C (Ultra-Sensitive 
DC Microammeter).. 0.75* 


WV-87B (Master VoltOhmystt) 0.75* 


WV-95A (VoltOhmystt)....... (e207 
WV-97A (VoltOhmystt)....... 0.50* 
WV-98A (VoltOhmyst7)....... 17 008 


WV-98B (Senior VoltOhmystt) 1.00* 
WV-98C (Senior VoltOhmystT) 0.50* 
195-A (VoltOhmystt)....... 0.25% 


WT-100A (Electron-Tube 
MicroMho Meter, Ser. 
No.1001 and over) .. 2.00* 


WT-100A (Tube Chart 1CE 


ES (CS RESO ae eee 3.00* 
WT-110A (Automatic Electron- 

Tube Tester)........ 1007 
WT-110A (1CE-174 Card 

Poach Data) oct 722 WAS 
WT-110A (1CE-234 Card 

Punch*Data) yo 1.00* 


WT-110A (Supplement 2 to 
1CE-234 Card 
PuncisD atayce ae oes 0.50* 


*Prices shown apply in U.S.A. and are subject to change without notice. 
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Reading List 


The publications listed represent both elementary and advanced treatments of 
power and rectifier tube theory, applications, and circuit design. The list, obviously, 
is not inclusive, but additional references are given in the publications listed. 


ARRL Antenna Book. American Radio Relay League. 

BENEDICT, R. R. Indusirial Electronics. Prentice-Hall, Inc. 

CHUTE, G. M. Electronics in Industry. McGraw-Hill Book Co., Ine. 

DAVIS AND WEED. Industrial Electronic Engineering. Prentice-Hall, Ine. 
Dog, R. B. Television Principles. McGraw-Hill Book Co., Ine. 

EverItTT, W. L. Communication Engineering. McGraw-Hill Book Co., Ine. 
FINK, D. G. Engineering Electronics. McGraw-Hill Book Co., Ine. 

Gray, T. S. Applied Electronics. John Wiley & Sons, Inc. 

KLOEFFLER, R. G. Industrial Electronics and Control. John Wiley & Sons, Ine. 
KOLLER, L. R. Physics of Electron Tubes. McGraw-Hill Book Co., Ine. 


MARKUS AND ZELUFF. Electronics for Communication Engineers. McGraw-Hill Book 
Co., Ine. 


MARKUS AND ZELUFF. Handbook of Industrial Electronic Circuits. McGraw-Hill 
Book Co., Ine. 


PENDER, DELMAR, AND McILWAIN. Handbook for Electrical Engineering —Com- 
munications and Electronics. John Wiley & Sons, Ine. 


PREISMAN, A. Graphical Constructions for Vacuum Tube Circuits. McGraw-Hill 
Book Co., Inc. 


PRINCIPLES OF ELECTRICAL ENGINEERING SERIES. Applied Electronics. John Wiley 
& Sons, Ince. 


RADIATION LABORATORY SERIES. Vol. R322 Vatuum-Tube Amplifiers; Vol. 19— 
W ave-forms. McGraw-Hill Book Co., Inc. 


RADIO RESEARCH LABORATORY, HARVARD UNIVERSITY. Very-High-Frequency Tech- 
niques. McGraw-Hill Book Co., Ine. 


ReEIcH, H. J. Theory and Applications of Electron Tubes. McGraw-Hill Book Co., 
Ine. ; : 


RICHTER, WALTHER. Fundamentals of Industrial Electronic Circuits. McGraw-Hill 
Book Co., Ine. 


Single Sideband for the Radio Amateur. American Radio Relay League. 
SPANGENBERG, K. R. Vacuum Fubes. McGraw-Hill Book Co., Ine. 
TERMAN, F. E. Electronic and Radio Engineering. McGraw-Hill Book Co., Inc. 
TERMAN, F. E. Radio Engineers Handbook. McGraw-Hill Book Co., Ine. 
TERMAN AND PETTIT. Electronic Measurements. McGraw-Hill Book Co., Ine. 
The Radio Amateurs Handbook. American Radio Relay League. 
The Radio Handbook. Editors & Engineers, Ltd. 
FEDERAL COMMUNICATIONS COMMISSION 

Part 12: Rules Governing Amateur Radio Service. 


Part 18: Rules and Regulations Relating to Industrial, Scientific, 
and Medical Service. 
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Key to Base and Envelope Connection Diagrams 


Diagrams show terminals viewed from base or filament end of tube 


Orientation Symbol 
Other Than Key 


Small Pin 


Flexible Envelope 


Rigid Envelope’ 


Terminal Terminal 
Large Pin Envelope 
* ' Key 
e Gas-Type Tube G Grid IS_ Internal Shield 
BC Base Sleeve H_ Heater K Cathode 


NC No Connection 
F Filament P_ Plate or Anode 
Fy Filament Tap SS Shell 


Subscripts for multi-unit types: B, beam unit; D, diode unit; P, pentode unit; 
T, triode unit, TR, tetrode unit. 


CP Center Pin Hy Heater Tap 
IC Internal Connec- 


tion— Do not use 


In addition to the tube types described in this manual, the 
ELECTRON TUBE DIVISION OF RADIO CORPORATION OF AMERICA Of- 
fers a comprehensive line of high-power and super-power tubes for 
transmitting and industrial applications. Other available lines of 
RCA electron devices include: 


PHOTOCELLS TELEVISION CAMERA TUBES 


Photoconductive and 
Photojunction Types 


MICROWAVE TUBES 


Magnetrons, Traveling-W ave 
Tubes, Pencil Tubes 


CATHODE-RAY TUBES 
Special-Purpose Kinescopes, 
Storage-Tubes, and Oscillograph Types 


THYRATRONS AND IGNITRONS 


SPECIAL TYPES 
Vacuum-Gauge Tubes, 
Image Converters 


Vidicons, Image Orthicons, 
and Monoscopes 


PHOTOTUBES 
Single-Unit, Twin-Unit, 
and Multiplier Types 


SEMICONDUCTOR DEVICES 
Germanium and Silicon Tran- 
sistors, Silicon Rectifiers, Diodes 


RECEIVING TUBES 
Voltage and Power Amplifiers, Con- 
verters, Oscillators, Mixers, Rectifiers, 
and Diode Detectors 


PICTURE TUBES 
Black-and-White and Color 


For sales information, 
- write to Sales 


For technical information, 
write to Commercial Engineering 


RADIO CORPORATION OF AMERICA 


ELECTRON TUBE DIVISION 


HARRISON, N. J. 


RADIO CORPORATION OF AMERICA | 
ELECTRON TUBE DIVISION HARRISON, N:J. 


<M. . a a mf 


